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ITS RADIANT HEATING 
INSTALLATION 





Pipe coils were carefully pitched for 
drainage, and additional broken stone 
was placed around and above them. 


BYERS 


Radiant Heating has been such a 
lively topic of discussion among 
engineers everywhere that this rep- 
resentative job may be of interest 
to you. It was selected from the 
many available because the pro- 
gress pictures plainly show the 
ease and simplicity of installation. 

The two-story building, which 
houses the administrative offices 
of the Greenville Steel and Foundry 
Company, Greenville, S.C. is 40’ 
x 50’ and is completely heated with 
radiant heating. Hot water is cir- 
culated through the coils by a 14” 
HP motor, controlled by an indoor- 
outdoor thermostat. The cost of in- 
stallation was reported as consid- 
erably below that of conventional 
types. After a winter’s experience, 
the general manager wrote, “All 
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On the first floor, a broken stone fill 
was laid on the ground, and carefully 
smoothed as a bed for the coils. 





A 2” concrete slab was poured on the 
broken stone base to form the finished 
floor, completing this installation. 





Byers Wrought Iron 34" and 14” pipe, 

fabricated by welding, into coils in 

the company’s shops, was laid on the 
foundation. 





On the second floor, grids were laid 
over cork insulation and topped with a 
concrete slab to form the finished floor. 


WROUGHT [RON 


of us believe that this is the most 
comfortable building we have ever 
worked in. We are sold on it.” 
Figures on cost of operation are 
not yet available, but experience 
indicates that a substantial saving 
may be expected. 

Continued satisfaction from this 
installation is assured by the ex- 
clusive use of Byers Wrought Iron 
pipe for all coils. Experience in 
many similar installations has dem- 
onstrated that Byers Wrought Iron 
combines to an unusual degree the 
highly important factors of corro- 
sion resistance, desirable thermal 
properties, and ease of fabrication, 
that vitally affect the cost, the 
operation, and the life of a radiant 
heating system. 

If you are considering a Radiant 


Heating installation—or in fact any 
new or repair work on piping serv- 
ices where corrosion may be en- 
countered—we suggest that you 
give careful thought to the advan- 
tages of using wrought iron as dem- 
onstrated by the experience of 
present users. 

Our Radiant Heating Bulletin 
gives a complete story of this in- 
teresting new development. Our 
General Catalog lists all Byers 
Wrought Iron products . . . pipe, 
plate, bars and shapes. Either the 
Bulletin, the Catalog, or both, will 
be sent you on request. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, Seattle, 
San Francisco. 
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STEEL TUBULAR PRODUCTS 








£07 cad asrnrbagete 





“Flashing getters” is the mysterious 
name of the operation shown on this 
month’s cover. It’s part of the exhaust 
procedure in electronic tube manufac- 
ture. The operator, by means of the 
coil held in her hand, subjects the 
metal electrodes in the glass bulb to 
high-frequency heat. Parts get hot and 
gas is removed by a mercury pump. 
The “getter,” a small piece of mag- 
nesium wire or pellet of barium. is 
vaporized during this process, and while 
condensing occludes a large amount of 
gas. Kodachrome by courtesy of Gen- 
eral Electric Company. 
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FUSTEST WITH 


. +. is a success formula which 
applies to equipment as well as to 
men. Perhaps more so. And in 
the production of equipment, in 
diverse industries, Logan Convey- 
ors effect vital economies in time, 
effort, space, fair pacemaking, in- 
ventories and breakage . . . econo- 





OFAN Conveyors. 


* Logan Conveyors provide 
“continuous flow” to and 
from machine operations in 
nationally known motor car 
plant which is now producing 
defense materials. The lower 
deck is for empty tote pans. 
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THE MOSTEST 


mies which can make all the dif- 
ference between win, lose or draw. 
Hundreds of Logan users bear 
witness today to the value and 
near-indispensability of this flow- 
ing production aid. LOGAN CO., 
Incorporated, 510 Cabel Street, 
Louisville, Kentucky. 





FACTORY MANAGEMENT and MAINTENANCE 













orn 

















FACTORY 


MANAGEMENT ang MAINTENANCE 
L. C. MORROW, Editor 


No “Blind Chopping,’ Please 


Loose sTATEMENTS to the effect that this country 
cannot have both guns and butter are misleading 
to the point where they are definitely harmful. 

Recently the daily papers carried a report that 
the Army would request immediate reduction of 
50 percent in automobile production. Just like 
that! Make only half the automobiles. Make, in- 
stead, implements of war. 

And then Director Knudsen, at a press con- 
ference, while denying that either Army or Navy 
had requested such drastic reduction, character- 
ized the proposal as “blind chopping.” He said 
that there would be no immediate arbitrary reduc- 
tions of as much as 50 percent, pointing out that 
such action would throw thousands out of work. 

Of course automobile production will be re- 
duced. So will the production of refrigerators, 
washing machines, radios. But there is no sense in 
setting arbitrary percentages of curtailment. They 
don’t mean anything. On top of that they cause 
feelings of antipathy toward the industries that 
held the American economy together when it had 
been shot full of holes by the other war. What 
now is more important, they are the industries that 
are going to have to hold the American economy 
together after this war. 

Priorities in materials are going to eat into non- 
defense .production. So are priorities in equip- 
ment. Conversion of parts of plants is going to eat 


into it. Transfer of labor from non-defense to 


defense production will do exactly the same thing. 

All these processes are taking place rapidly; 
American industry isn’t anything like it was a year 
ago. They will continue to take place, as industry 
learns in terms of specific orders and contracts just 
what its job is. 

I wonder if I know only patriotic, altruistic 
industrialists. Certainly those I know are anxious 
to do all they can for defense, short of losing their 
shirts. They are not the kind against which there 
must be a great build-up of “guns, but no butter.” 

I shall say in Factory’s “National Production 
Issue,” next month: “The nation must aim at hav- 
ing both defense and good living. But it must 
make sure of defense, and take what is left for 
living.” 

That statement expresses, I think, both the fact, 
and the conviction of industry. In carrying out 
the program involved, a great deal of curtailment 
of non-defense production will come about. It 
can’t be otherwise, because of the speed required. 

The changes will come, a step at a time, and with 
great frequency—if allowed to come naturally. 
They will cause less disruption to normal life than 
if forced by arbitrary, drastic rulings. 

So, no “blind chopping,” please. 


A-CANMMMAD 








It’s Train—or Else! 


Or else what? At worst, lose a war for lack of 


trained manpower. 


Because unemployment is 


near an end, while defense work requirements, 


quadrupled in less than a year, still advance at 


the double-quick. If production stops for lack of 


workers, industry will get the blame 


Tux OUTCOME of America’s next war. 


if war comes, may depend as much on 
industry’s ability to train and utilize 
productive manpower as upon any other 
single factor. 

War or no war, the quick mass train- 
ing of workers offers perhaps our only 
hope of completing the defense job 
while retaining some semblance of an 
industrial economy that will be at least 


pirtially prepared for the eventual 
swingback to peace production. 

Startling statements? Here are some 
startling facts: 

Defense commitments, under constant 
upward revision, are already estimated 
to be capable of absorbing the nation’s 
full complement of trained labor. If 
industry were completely tooled for the 
defense job and if labor priorities were 


in effect today, many experts believe 
there would be no skilled workers avail- 
able for non-defense purposes. Yet the 
scope and magnitude of our present 
$44,000,000,000 defense program may 
be more than doubled by new commit- 
ments within the year. 

Incredible as it may seem, actual un- 
employment is probably near its end in 
America (not for all time, to be sure, 
but certainly for the moment). 

From a 1932 average of 12,478,000, 
the total of our jobless has skidded to 
a nine-year low of 5,400,000 in April, 
1941 (latest available figure). With‘n 
th's 5,400,000 lies the “hard core of un- 
employement”—some 2,000,000 unem- 
ployables. Another 2,700,000 are actu- 
ally on the payrolls of WPA, CCC, 
NYA, and the like; probably at least 
a million of them will be retained in- 
definitely on the defense projects of 
those agencies. What’s left of the un- 
employed then? Only about 2,400,000. 
Defense industry, having already pulled 
some 3,000,000 workers into non-agri- 
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WAS BACKED UP BY TWO 
CIVILIAN WAR WORKERS 


MODERN WAR NEEDS BIGGER INDUSTRIAL ARMIES 


WHEN WE WENT TO WAR IN 1917-18... 


LEAVING FIVE WORKERS FREE FOR 
NON-WAR INDUSTRY AND COMMERCE 





IF WE GO TO WAR TODAY... 


WILL NEED THE SUPPORT OF 
ARMED FORCES AT LEAST SEVEN CIVILIAN WAR WORKERS 


LEAVING ONLY FOUR WORKERS FREE 
FOR NON-WAR INDUSTRY AND COMMERCE 
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—— INTRASTATE SEARCH 
~-== INTERSTATE SEARCH 
——> NATIONAL SEARCH 


Here’s What Happens 
Local public employment office at Portsmouth © , 
gets order for defense workers. Can't fill it, so 
calls local office at Dover, because Dover is 
within commuting distance of plant. At same 
time, Portsmouth seeks help from state head- 
quarters office at Concord. Concord notifies 
some or all of nine other local offices in state, 
also gets in touch at once with regional office 
at Boston, which relays message to neighbor- 
ing states. If order still can't be filled, Boston 
immediately aotifies Washington, which ad- 
vises Boston where the search may be extended 








cultural employment from the relief 
rolls and the farms, will reach around 
for another 2,000,000—some say 3,000,- 
000—by the end of this year. Plus this, 
the authorized strength of the United 
States Army will probably be doubled 
this summer to 2,800,000—while the 
other armed services will also be greatly 
expanded. 

The end of real unemployment, in the 
opinion of many experts, may come as 
early as October of this year. It is signif- 
icant, incidentally, that the farms of 
rural New England are fearful of a 
labor shortage that actually threatens 
this year’s harvest, so heavily have the 
nearby defense industries drained farm 
manpower. 

Thus we face not merely a shortage 
of skilled: labor—we may be on the 
brink of a shortage of manpower of all 
kinds. By the time we complete a 
contemplated $5,000,000,000 program 
NUMBER 7. 
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of plant expansion, who can say how 
serious that shortage may prove to be? 

So huge, so unprecedented is the 
problem that its very measurements are 
difficult to take. The estimators of de- 





A limited number of reprints of 
this article are available with- 
out charge 





fense labor requirements have been 
shooting at a moving target. In the light 
of new production data, they have been 
compelled to revise upward their calcu- 
lations of dollars in terms of man-hours 
and, unfortunately, their best guesses on 
the proportion of skilled labor involved 
in defense production. 

Isadore Lubin, labor statistician of 
the Office for Emergency Management, 
recently analyzed $16,600,000 in con- 
tracts and found a need for: Skilled 


1941 


labor, 40 percent; semi-skilled labor, 
35 percent; unskilled labor, only 25 per- 
cent! This proportion may not apply to 
the entire program, but any similar fig- 
ure would be almost as formidable. 

That is a good figure to keep in mind 
in any study of man-hour defense re- 
quirements. We lack exact data on the 
total of skilled and semi-skilled labor 
now employed or available. But 40 per- 
cent of even the most modest defense 
man-hour estimates would amount to a 
dizzying number of skilled workers. 
And remember this: the only wrong 
estimates of defense requirement in any 
field—raw materials, production, or 
labor—have been underestimates. 

The translation of defense dollars 
into man-hours, wherever attempted, has 
produced varying but always impressive 
results. At one point, Mr. Lubin pro- 
jected a guess of 16,800,000,000 man- 
hours as the consequence of $16,600,- 
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44,000,000,000 MAN-HOURS 


LABOR REQUIREMENTS ARE CONSTANTLY CLIMBING 


LABOR REQUIRED FOR DEFENSE PRODUCTION (EST.) 
including British and lend-lease orders 
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100,000,000,000 man-hours would keep all the people in all the manufacturing 
industries in the United States working 8 hours a day, 5 days a week, for 6 years 
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000,000 defense expenditures. This is 
2,000,000,000 man-hours in excess of all 
those worked by all wage earners in the 
manufacturing industries in 1939. 

Mr. Lubin’s successor in the Labor 
Department’s Bureau of Labor Statis- 
tics, A. Ford Hinrichs, has said that 
1,000,000,000 defense dollars spent in a 
year will put 500,000 new workers on 
jobs in industry. Some experts have set 


$2 


$18,000,000,000 as fiscal 1942’s total 
defense bill. This would make work for 
9,000,000 people—or 1,000,000 more 
than the total employed in the manu- 
facturing industries in 1939. 

This doesn’t mean that 100 cents of 
the defense dollar are paid out directly 
in wages. These estimates take into 
account the industrial ramifications of 
defense production, the man-hours en- 


gendered in the mines and forests and 
on the railroads by the man-hours in the 
mills. From a consensus of varying esti- 
mates, we may take it as a fair rule of 
thumb that one defense dollar equals 
one man-hour of work. (This, by the 
way, is the basis of the chart above.) 

Take only the $44,000,000,000 which, 
as of June 10, was the approximate 
total of the defense program. By our 
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@ of 2,700,000 on WPA, 
CCC, NYA, 1,000,000 
will stay to work on 


By the end of 1941 some 2,000,000 
will be drawn into industry — or 
will be drafted, if the Army is, as 
now contemplated, increased from 
1,400,000 to 2,800,000 
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rule of thumb that is 44,000,000,000 
man-hours or 22,000,000 man-years (40 
hours per week times 50 weeks equals 
2,000 hours per year) which would be 
enough to occupy every worker in the 
manufacturing industries for more than 
two years. Suppose our total defense 
commitments were increasd almost 250 
per cent to $100,000,000,000, a not im- 
possible figure. That would mean man- 
NUMBER 7 
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hours enough to make nearly a year’s 
work for every man and woman in the 
nation’s total labor force of 55,550,000. 

All of which is to say nothing of a 
war. We know that in the World War 
we needed two civilian war workers 
for every man at the front. This left 
five men free for non-war industry and 
commerce. In “the next war” it is esti- 
mated that every man in the armed 
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services must be backed up by at least 
seven in civilian war industry. This, 
despite the increase in total population, 
would leave less than four men free 
for other purposes. 

This, too, is probably an underesti- 
mate. One authority, Possony, believes 
that Type One warfare (defensive on 
land, offensive in the air), requires 13 
workers behind the lines to support one 








TRAINING WITHIN 


1. BOSTON, Upper New England (Maine, Massachu- 
setts, New Hampshire, Vermont): Clarence G. McDavitt 
(Wayne E. Keith, Gilbert H. Tapley), Room 454, Park 
Square Building, Boston. (Hubbard 0380) 

2. HARTFORD, Lower New England (Connecticut and 
Rhode Island): Ernest A. Stowell, Room 513, 152 Temple 
St.. New Haven 

3. ROCHESTER, Upper New York State 

4. NEW YORK CITY, Greater New York City: D. J. 
Hoose, Room 2026, 11 West 42nd St., New York. (Penn- 
sylvania 6-0486) 

5. NEWARK, New Jersey: Glenn L. Gardiner (Arthur 
H. Myer), Room 702, 605 Broad St.. Newark. (Mitchell 
2-0293) , 

6. PHILADELPHIA, Eastern Pennsylvania and Dela- 
ware: H. W. Jones, Room 2301, 12 So. 12 St., Philadelphia. 
(Walnut 6820) 

7. BALTIMORE, Maryland 

8. CANTON, N. C., Virginia, North and South Caro- 
lina: George G. Arthur, Box 262, Canton 

9. ATLANTA, South Eastern States: J. E. McDaniel 
(James Ira Teat), Georgia School of Technology, Atlanta. 
(Hemlock 6898) 

10. CINCINNATI, Ohio Valley: Paul Mooney, 35 East 
Seventh St., Cincinnati. (Parkway 5820) 

11. PITTSBURGH, Western Pennsylvania and North- 
west Virginia: C. S. Coler, Carnegie Institute of Technology. 
Pittsburgh. (Mayflower 2600) 

12. CLEVELAND, Northern Ohio: Oscar Grothe (J. W. 
VandenBosch), Room 797, Union Commerce Building, Cleve- 
land. (Cherry 2984) 
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13. DETROIT, Michigan and North Ohio: M. M. Olan- 
der, P. O. Box 1035-6, Toledo. (Adams 3606); O. F. Car- 
penter, 702 American Radiator Building, 1346 Broadway, 
Detroit. (Cadillac 7014) 

14. INDIANAPOLIS, Indiana: J. W. Coffman, Room 
915, Circle Tower Building, Indianapolis 

15. CHICAGO, Greater Chicago and Illinois: Paul A. 
Mertz (John J. Lamb), Room 2105, Merchandise Mart, Chi- 
cago. (Delaware 4100) 

16. MINNEAPOLIS, North Central States (Minnesota, 
Iowa, Wisconsin, Nebraska, North and South Dakota); 
Ernest L. Olrich, Room 266, Capitol Building, St. Paul (718 
Glenwood Avenue, Minneapolis) 

17. ST. LOUIS, Missouri, Arkansas, Oklahoma, and 
Kansas: A. Earl Wyatt (C. T. Cardwell), 603 Shell Build- 
ing, St. Louis. (Central 4206) 

18. HOUSTON, Texas and Louisiana 

19. DENVER, Colorado and Wyoming: George M. 
Kirk (Arthur Lawrence), 707 U. S. National Bank Bldg., 
Denver. (Keystone 4151-596) 

20. LOS ANGELES, Southern California, Arizona, and 
New Mexico: William K. Hopkins (Charles H. Fishburn), 
1443 Federal Bldg., 310 N. Spring St., Los Angeles (Madi- 
son 7411—Sta. 156) 

21. SAN FRANCISCO, Northern California, Nevada 
and Utah: Alexander R. Heron (John G. Andrews), Room 
1000, 785 Market St., San Francisco (Maine 3940) 

22. SEATTLE, Pacific Northwest: Gen. H. G. Winsor. 
Stuart Bldg., 4th Ave. & University St.. Seattle (L. H. 
Steele, Seattle: L. E. Hinman, Room 1100, Public Service 
Bldg., Portland) 

















soldier, while Type Two warfare (of- 
fensive on land, with strong general 
armament and air armament) requires 
17 to 20 workers for each soldier. The 
wastage of modern war is almost in- 
credible. In the words of Stacy May, 
OPM statistician, “war eats metal as 
sheep eat grass.” If a single 3-in. anti- 
aircraft gun could be kept in continuous 
operation, it would shoot away the 
entire productive output of 100,000 
workers—the manpower of Ford’s River 
Rouge plant. That, at least, is the esti- 
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mate of A. R. Glancy, OPM production 
man. 

War aside, the possibilities of all-out 
defense provide us with statistics that 
are sufficiently staggering. We seem 
about to raise our sights again. What 
may have been a hint was dropped re- 
cently by William L. Batt of OPM when 
he observed that it would cost us $100,- 
000,000,000 and take 25 percent of our 
income for four years to match Ger- 
many’s highly geared war machine. 

Suppose we decide to pull even with 


Germany in the armament race. Big as 
we are industrially, we are up against a 
tough competitor. Germany discarded 
“guns and butter” seven years ago. 
Soon she developed subcontracting to 
the point where housewives were sew- 
ing on parachutes. All productive labor 
was concentrated on essentials. Last 
year the traditional Christmas merchan- 
dise fair in Berlin was canceled because 
there was no Christmas merchandise. 
Plus her own stripped, tightly controlled 
industries, Germany is now able to mar- 
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shal the factories of the conquered coun- 
tries, Czechoslovakia, Poland, Denmark, 
Norway, the Netherlands, and probably 
France. 

We can’t hope to rival such a set-up 
with anything resembling “business as 
usual” in the use of facilities, materials, 
or manpower. And we can talk all we 
like about dollars, but we can’t do the 
job without trained workers. Think this 
over. Less than a year ago, the esti- 
mators calculated that there were 1,575,- 
000 man-years of skilled and 1,820,000 
man-years of semi-skilled work in the 
total defense commitments at that time. 
This was considered a sufficient warrant 
for launching a national program to 
give partial training to 1,000,000 per- 


sons. Today our $44,000,000,000 com- 
mitments promise a total of 6,600,000 
man-years of skilled and 6,600,000 of 
semi-skilled work if the proportion of 
each is reckoned only 30 percent of the 
total. Thus the man-year estimates of 
defense skilled labor requirements have 
been quadrupled in less than a year. 
Even if the work and the necessary 
training are spread over the next four 
years, we shall have our hands full to 
get out the indicated 3,400,000 annual 
man-years of skilled and unskilled work, 
let alone double it. 

Moreover, we may be allowed no com- 
fortable option of spreading the job over 
four years and deciding whether or not 
to augment our present program. If 
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unwelcome visitors turn up in the Ame:- 
icas, our minds will be made up for us. 

Disregarding for a moment the tre- 
mendous long-range implications of de- 
fense and war needs, let us examine 
some of the immediate probabilities of 
the situation. Is your company in dur- 
able goods production? Throughout 
1940 you may have noticed little strain 
on your labor supply. Military procure- 
ment took only 15 percent of the year’s 
durable goods production. This year it 
will take 64 percent and next year 106 
percent of 1940’s total durable goods 
volume. To the industries involved this 
spells vast expansion of facilities, opera- 
tions, and labor force. Without quick 
training and lots of it, it means a labor 
famine for all the peacetime and some 
of the essential industries in this field. 

Whether you are in durable goods or 
consumer goods, producing for defense 
or non-defense purposes, you have no- 
ticed this year a tightening in the labor 
market. In the fall the pressure will 
really set in. The shipyards are shop- 
ping right now for 325,000 additional 
men—149,000 skilled, 73,000 semi- 
skilled, 70,000 non-skilled, and 15,500 
supervisory—by the end of the year. 

Aircraft will hire 200,000 men right 
away, if it can find them, 20 percent 
highly skilled and 80 percent semi- 
skilled. Machine tools need—and will 
get as a matter of priorities—25,000 top 
skilled workers. 


Planned to Amaze and Startle 


This entire article, frankly, has been 
prepared with intent to alarm, amaze, 
and startle into action the plant oper- 
ating men who read Factory. Training 
is “an industry must,” as Factory has 
pointed out, editorially and otherwise, 
on many occasions. But the urgency 
and magnitude of the job are as yet 
little realized. Suppose that we should 
get “all tooled up with no place to go.” 
This might easily mean a dangerous if 
not fatal delay in defense production, 
and it would certainly work incalculable 
hardship upon industry itself. The re- 
criminations would undoubtedly fall 
upon management which must acknowl- 
edge the lion’s share of the responsibil- 
ity for training. True, much of the 
blame could easily be traced to the 
earlier nonchalance of certain federal 
officials. Less than a year ago, lullabies 
were still being sung in Washington 
about our huge reservoir of skilled and 
unskilled unemployed. However, blame- 
fixing would be the least of our worries 
if we should have to face the worst con- 
sequences of the problem. 

In any event, we are up against the 
fact that industry training came almost 
to a halt during the depression decade. 
Some 125,000 app: ntices are now ir 
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training. Some 1,000,000 workers have 
received pre-employment and “re- 
fresher” courses from various govern- 
ment agencies in the last year. These 
are impressive numbers by past stand- 
ards, but they are dwarfed in turn by 
the enormousness of anticipated de- 
mands. And the one big point on which 
defense officials, educators, progressive 
labor leaders, and management men 
now agree: the best training, the answer 
to the problem, lies in training on the 
job in the plant. 

Nothing more than a start in the right 
direction can be made by any of the 
seven different federal agencies engaged 
in defense training and placement activi- 
ties. The leading role in school train- 
ing programs has been assumed by the 
United States Office of Education. Other 
agencies engaged by the training and 
placement problem are the Bureau of 
Employment Security (a division of the 
Federal Security Administration and 
linked with the United States Employ- 
ment Service), the United States Civil 
Service Commission, the Federal Ap- 
prenticeship Committee of the Depart- 
ment of Labor, the WPA, CCC, and 
NYA. Some confusion still reigns 
among them, but their functional bound- 
aries are slowly being straightened out. 

Meanwhile an intelligent job of co- 
ordinating the work of all these agen- 
cies has been begun by Sidney Hill- 
man’s labor division of the OPM. The 
hub of this, so far as the Factory 
reader is concerned, is the Training- 
Within-Industry division headed by 
Channing R. Dooley, former personnel 
chief of Socony-Vacuum, and assisted 
by Walter Dietz of Western Electric. 


Help for Management 


To the management man who is be- 
ginning to become concerned about 
training in his own plant and who may 
already be feeling the pinch of labor 
shortages in certain fields, these two 
steps are urged by the Dooley-Dietz 
headquarters. 


1. Find out what the labor supply 
prospects are in your own area. This 
can be done by getting in touch with 
your local State Employment Service 
office which is part of a network of 1,500 
full-time and 3,000 part-time agencies 
affiliated with the United States Employ- 
ment Service. This office is usually 
listed in the telephone books with other 
local offices of the state government, as: 
“New Jersey (or Iowa or Oregon, etc.) 
State Employment Service.” The map 
on page 51 shows the steps through your 
local office can transmit your request 
for a certain type of worker to regional 
and national clearing houses where ex- 
tensive files are kept on available labor. 


2. Find out what is being done about 
training in your area. You can get 
pointers on training methods already in 
use by going to the nearest Regional 
Representative of Training Within In- 
dustry. There are 22 such representa- 
tives (see map on page 54), and they 
have gathered about them some 400 
assistants whose job it is to help you 
plan and organize a training program 
in your own plant. They can also give 
you data compiled by Training-Within- 
Industry on upgrading and other ways 
of making best use of skilled help. 


TWI leaders say that the U. S. Em- 
ployment Service has done an impres- 
sive job in building its regional clear- 
ance system and has thus averted many 
useless and wasteful migrations of la- 
bor. For example, it recently turned up 
a surprising number of mechanics in 
Arizona on requests filed by California 
aircraft manufacturers and transmitted 
regionally from the local California 
State Employment offices. 

The Employment Service works with 
a Dictionary of Occupational Titles 
which includes 18,000 detailed listings, 
based on 60,000 plant visits. In World 
War days, the largest such list available 
had only 400 job titles. The Service also 
publishes a highly informative monthly 
report on labor ‘market trends in every 
industrial area. TWI, incidentally, has 
published some very exhaustive job de- 
scription data to aid in the search for 
men of special skills and to help in the 
analysis of training needs. 

Months ago, however, the U. S. Em- 
ployment Service began to scrape the 
bottom when it came to skilled workers 
of certain types. In the two months 
ending June 1 it received fifteen times 
as many requests for die designers as 
it had die designers registered. The 
ratio in other skills was almost as de- 
pressing: Boatbuilders, 35 requests to 1 
listing; aircraft woodworkers, 35 to 1; 
templet makers, 49 to 1. 

Thus Training-Within-Industry will 
come more rapidly to the fore in the 
near future and upgrading will be em- 
phasized—it will have to be—as never 
before. An indication of the coming 
great need for manpower is the cam- 
paign put on by OPM to encourage the 
use of negro workers in all industries. 

It seems unfortunately true that many 
government officials still temper their 
statements of the potential seriousness 
of the labor supply situation with a cer- 
tain caution. This is born, perhaps, of 
a desire to preserve the 40-hour week 
and other social labor legislation. 

Be that as it may, Factory has tried 
in these pages to present the need for 
swift action on training by manage- 
ment in its most urgent light. Even if 
we never have to face shortages as acute 


as those indicated here, it is better to 
be safe than sorry. Because the national 
defense may ultimately depend on a 
trained labor force and because indus- 
try will surely be blamed for any failure 
in this field, Factrory’s message to man- 
agement today is: “Jt’s train—or else.” 

“Or else what?” one may plausibly 
inquire. “What about the management 
that simply hasn’t got the orders on its 
books to justify training? And what 
about the purely peacetime enterprises 
for whom the future seems too doubtful 
to warrant planning of that kind?” 


We Might Lose a War 


Well, if you face the implications of 
the present situation in their gloomiest 
light, one answer would be: “Or else we 
may lose a war.” That being so, no 
advance volume of orders is needed to 
justify training. It becomes a plain act 
of patriotism to train men for industry 
as a whole, whether you may need them 
in your own plant or not. More than 
one concern has been doing that very 
thing since the need became evident. 

An equally cogent reason for training 
applies especially to non-defense in- 
dustry. OPM officials already have 
predicted that many small peacetime 
producers will be driven to the wall 
by priorities on raw materials. Suppose 
a company, by the utmost ingenuity 
and good management, contrives to 
escape this fate. It may still go aground 
on labor priorities unless it begins 
now to build its own, specially trained 
labor force. These new workers should 
be drawn from the ranks of men and 
women who have had other occupations 
but are not experienced in industry. 

Such a program, from a national 
point of view, would have two advan- 
tages. It would help to keep up the 
level of normal production on which 
we may rebuild our peacetime eco- 
nomic structure. Second, the closer we 
can come to getting the needed in- 
crement of manpower from non-indus- 
trial sources, the better our chance of 
returning these people to their regular 
pursuits at the end of the emergency 
with a minimum of dislocation. Thus 
we may avoid building up an abnor- 
mally large industrial labor force that 
will, in post-war years, be a problem. 

If every conclusion suggested in the 
foregoing review represents a 50 per- 
cent error of exaggeration—which only 
time can tell—it should still provide 
every industrial management man with 
ample incentive to visit the local rep- 
resentatives of the United States Em- 
ployment Service and Training-Within- 
Industry and determine to his own satis- 
faction that he should or should not 
expand training activities now. 
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Problem was to find the most economical way to use additional operating space across a busy street. A flow chart gave the answer 


Defense, to many plants, 


means expansion—which 


makes it imperative to check layouts. Here, a timely 


discussion of the problem, with emphasis on flow charts 


EUGENE CALDWELL 


Consulting Management Engineer, Milwaukee 


Srxpom bors a company start out with 
a new plant that anticipates a prede- 
termined volume and all changes in 
processes, Practically all plants start 
in business in a small way. Additions 
are tacked on as new products and 
developed as the merchandising of the 
original product is expanded. 

Most machinery requires extensive 
foundations, piping, power lines, 
and other service facilities, making it 
semi-permanent and expensive to 
move. Consequently, even though 
there may be full realization of inade- 
quate plant layout, it is often found 
inadvisable to do anything about it. 
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But the present rapid expansion of 
plant facilities, caused by the defense 
program, has caused renewed interest 
in the fundamentals of proper plant 
layout. It has been necessary for many 
companies to construct new buildings 
or acquire additional property. Some- 
times adjacent real estate is not avail- 
able, and it may be necessary to secure 
land across a busy street or even far 
away from the main plant. 

In any event, it is always advisable 
in any expansion plans to check the 
layout possibilities for different depart- 
ments or processes. Should the new 
product be fabricated in the new 
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building, or should something in the 
present plant be moved to the new 
section? All possibilities should be 
deliberated, and if, after a thorough 
study has been made, it is still felt 
advisable to make no changes in exist- 
ing layouts, the company will at least 
have the advantage of a well-considered 
decision. 

The first thing to do in checking 
plant layouts is to prepare a flow chart 
of the movement of all materials, both 
in the present plant arrangement and 
with the proposed addition. This shows 
up any backtracking or improperly 
located departments. 

A small scale plan of the plant 
property should be secured. The move- 
ment of all materials can be put on 
the same sheet, if it is not too com- 
plicated, or there is not too much cross- 
ing of flow lines. Different colors can 
be used to identify the various materials 
to be moved. The path taken by raw 
materials throughout the plant, as well 

(Continued on page 154) 
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Observation Ratios—a Short Cut 


‘ 


Expensive and monotonous production 
studies may be eliminated by using the 
observation ratio method, a relatively 
new technique, but one that is based on 
sound statistical theory. Practical appli- 
cations in a variety of modern industrial 
plants have proved it to be a valuable 
new tool of management. 

This method has been used to deter- 
mine: 

1. Running time of machines in a 
toolroom. 

2. Distribution of materials handling 
time. 

3. Percentage of allowable and un- 
necessary delay in time studies. 

4. Distribution of office workers’ time. 

It is invaluable as an aid in making 
surveys for cost reduction programs in 
almost any field, because it offers a 
cheap, accurate means of determining 
the distribution of time and thus of cost. 

A simple example of the method fol- 
lows. We wanted to find out the aver- 


Quite new, perhaps, but statistically sound, the observa- 
tion ratio method has proved its value in management 


EDWIN H. SCHAEFFER 


Industrial Engineer, J. E. Ogden Company, Bayonne, N. J. 


age number of hours a day each ma- 
chine in our toolroom was being used. 
To determine this, a chart similar to 
Figure 1 was made for each machine. 
At random intervals during the work- 
ing day, the observer made trips 
through the toolroom, glanced at each 
machine. If it was running, he checked 
the “observations” column of the chart, 
in line with “running.” If the machine 
was idle, the score was marked as idle. 
About 30 observation trips were made 
each day, and, at the end of the month, 
the running scores and idle scores were 


added, and each was expressed as a per- 
centage of the sum. This percentage, 
when multiplied by the number of hours 
in a working day, gave an accurate in- 
dication of the average number of hours 
a day each machine was idle or running. 
Thus, for an 8-hour day: 

60% X 8 = 4.8 hours running 

40% X 8 = 3.2 hours idle 

Here is another example of successful 
application of the method—this time in 
a materials handling cost reduction pro- 
gram. The chart of this study is given 
in Figure 2 on the opposite page. 


Studies by the O. R. method showed that a power lift and stacking truck, plus “spot” weighing of incoming stock, would be economical 
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About 30 observation trips are made every day. 


At the end of the month scores 


are totaled and percentages figured. From these data come standards for any purpose 


Data from the study (Figure 2) based 
on ten men indicated that the purchase 
of a power lift and stacking truck, to- 
gether with a system of pallet handling, 
would prove economical. Also that the 
time spent in unnecessary sorting and 
looking for material and trucks, could 
be largely eliminated by establishing a 
plant materials layout system based on 
“a place for everything and everything 
in its place.” “Weighing in” material 
was investigated, and a system was in- 
stalled whereby rather than weigh in 
100 percent of all material received, the 
suppliers’ figures were accepted as accu- 
rate in general, and a small percentage 
only of containers were weighed to 
make a spot check. 

We expect that these three steps, to- 
NUMBER 7 
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gether with other minor improvements 
will show more than 50 percent reduc- 
tion in our materials handling cost, 
when semi-annual cost figures become 
available. 

In time study the observation ratio 
method heralds the greatest advance 
since Taylor’s introduction of that tech- 
nique as a management tool. 

Before accurate standards can be set 
for any purpose—wage incentive, sched- 
uling, planning, or cost purpose—it is 
necessary to make allowances for delays 
incidental to performance of work. In 
general, the length and occurrence of 
these delays are unknown, and usually a 
production study over. a considerable 
period is required to determine them. 

The O. R. method offers a substitute 
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that will produce more accurate results 
at approximately one-third the cost. 
Further, the analysis of data from the 
O.R. study may bring to light valuable 
information about certain hitherto un- 
known conditions affecting the output 
of the operation. 

The question has often been asked: 
“What's the use of going into elaborate 
detail to get accurate productive ele- 
ment time when allowances, often 20 
percent or more, are based only on what 
may be faulty judgment?” The new 
technique answers this question with a 
scientific method based on sound statis- 
tical principles. 


Time Study and the O.R. Method 


In applying the method to a time 
study problem, the same approach is 
used. Many observations are taken at 
random intervals during each day, over 
a given period. In making the observa- 
tion, the observer walks past each oper- 
ator, and at the instant he is directly 
alongside the machine or workplace 
notes whether or not the machine and 
operator are working. If they are not 
working, the reason for down-time is 
noted, classified either as allowable de- 
lay or unnecessary delay. The latter 
decision is based on the observer’s 
knowledge of the job. 

If the study is to be used solely for 
obtaining allowances, only three varia- 
tions of observation are necessary— 
working, allowable delay, unnecessary 
delay. A ratio of the number of ob- 
servations in each variation to the total 
number of observations, gives an accu- 
rate indication of the percentage of time 
a machine or workman is engaged in 
the particular variation. 

A group O.R. study on a blanking 
press battery is summarized in Figure 3. 
Here the total number of observations is 
2,000; the number of observations in 
running variation, 1,740; in allowable 
delay variation, 120; and in unnecessary 
delay variation, 140. The percentage of 
observations and thus of time, is there- 
fore 1,740/2,000 = 87 percent running; 
120/2,000 = 6 percent allowable delay; 
and 140/2,000 = 7 percent unnecessary 
delay. 

In setting a standard from these data, 
instead of expressing the observation 
as a percentage of the total, as above, 
the running observation (1,740) would 
be used as a base, and allowance of 
120/1,740 or 6.9 percent be given on the 


(Continued on page 158) 
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HANG ON TO YOUR BRUSH! We're 


From some quarters come reports that it is difficult to per- 


suade workers to become foremen. It may soon be hard 


to persuade men to become either craftsmen or execu- 
tives! Why? Because for years we have been tinkering 
with our national mainspring—the way we have always 
had here of basing our entire system of honors and 
esteems upon Work, upon the Job Ladder. It is this Job 
Ladder that certain labor leaders, social workers, and 
politicians have united to destroy. And it is this same Job 
Ladder or Job Opportunity that the defense emergency 
now gives industrialists their best chance to restore 


WHITING WILLIAMS, consutting Editor, 


Wuo KNOows but we may some day 
thank Hitler for saving our American 
democracy! To be sure, nobody dare 
feel completely certain that we shall 
contrive to produce fast enough—with 
picket-lines few enough and teamwork 
between political and industrial ex- 
perts in Washington real enough—to 
save either Britain or ourselves. But 
if we do meet the challenge—and, after 
all, that’s a good deal of a_ habit 
with us—it will be because the job 
of out-producing Hitler has forced us 
to revive a quaint old American cus- 
tom, a custom which we have “loved 
long since and lost awhile.” 

I.mean the way we have in times 
past based our national system of pub- 
lic honors and esteems not on birth 
but on work; the way here as nowhere 
else in history, when we ask “Who is 
John Smith?” we mean, not as in 
Europe, “What’s his inheritance? On 
what level was he born?” but “What’s 
his job? How does he earn his 
living?” 

Among my fellow-executives I have 
listened by the hour to the discussion 
of the worker’s greed for money and 
the necessity of talking to him in “the 
only language he understands, the 
language of the paycheck.” Similarly 
I have heard my fellow-shovel-wrestlers 
express their regret—and contempt— 
that “the only thing the Big Shots 
know is greed—greed for profit, oodles 
of profit.” 

In between I have listened while 


teachers, preachers, social workers, 
and candidates for public office divided 
all their fellow-citizens into two classes 
—those precious souls who like them- 
selves work “for use,” for the love of 
the Cause, and those Business Men and 
Industrialists who “slave only for the 
almighty dollar.” 


Not Covetous for Gold 


As one who has taken more trouble 
than most to learn what makes his fel- 
low-humans tick, I agree with them all 
—on greed, but greed less pecuniary 
than of the variety confessed by Henry 
the Fifth of England: 


“By Jove, I am not covetous for gold, 

Nor care I who doth feed upon my cost; 

It yearns me not if men my garments 
wear; 

Such outward things dwell not in my 
desires; 

But if it be a sin to covet honor, 

I am the most offending soul alive!” 


This kind of greed furnishes, I be- 
lieve, the strongest of all human incen- 
tives: to satisfy it men stand willing to 
pay any price—sweat and tears and 
blood, even life itself. Certainly nations 
are impossible without it. For it is 
hardly too much to say that a nation is 
nothing but an aggregation of individ- 
uals who agree throughout the years 
that a particular kind of individual 
character and performance is most im- 
portant to their existence, and then set 
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about to secure it by promising and 
delivering their greatest honors to 
those who furnish it. When agreement 
wanes as to just what kind of per- 
formance should be thus rewarded, 
then that nation wanes. 

After talking, in ’38, with my former 
fellow-steelworkers and coal miners in 
what is now the Occupied Zone, I re- 
ported that “France must soon go to 
work or to the devil. Chances seem to 
favor the latter.” 

The prediction required no great 
perspicacity. Only too plain was it that 
under the leadership of radical labor 
leaders who were aided and abetted by 
the idealistic but frightened Blum, 
Frenchmen had begun to argue wheth- 
er the ease of wealth-sharing hadn’t 
made the honoring of wealth-creating 
work look like horse-and-buggy stuff! 
The later argument, in °39, over the 
propriety of honoring the _ valiant 
soldier was comparatively unimportant. 
The country’s mainspring—its attitude 
towards work—had already been 
broken. 

In the shadow of today’s strikes, who 
can be sure that we do not now stand 
in much the same danger? 

Ever since ’33 we have been tinker- 
ing with our national mainspring. 
Since °33 we have been doing our 
darnedest to find another, less demand- 
ing kind of honor system. We have 
been seeking in this ism or that, in- 
cluding a false humanitarianism, an 
adequate excuse for displacing the 
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Taking Away Your Ladder 





TO HELP RESTORE THE JOB LADDER — ASK YOURSELF: 


1. Do office workers and foremen enjoy today dif- 
ferentials of money and esteem comparable to those 
they enjoyed before the unskilled on the bottom 
rungs moved up? Have they, for instance, been given 
some kind of differential to make up for the one they 
lost when every hourly rated employee was given 
paid vacations? 

Are foremen taken into management's confidence 
more fully than before? Or do they learn of new com- 
pany policies only after such policies are known by 
the plant's least “steward” or committee man? 

Is the foreman given every last ounce of support 
and cooperation by those on whom he must now, 
under modern conditions, depend for his ability to fur- 
nish the best, the most alluring, conditions of work? 
By the plant engineers who furnish good light and 
ventilation or bad, the budgeteering higher-ups who 
provide good tools or worn-out ones, the maintenance 
men who keep these tools in either good or “lousy” 
condition, the paymaster who makes mistakes or 
doesn't, the paymaster’s clerks who hand out pay 
checks with a smile or a sneer? 


Are skilled craftsmen helped to enjoy the rung on 7 


the plant's job ladder to which their unique equip- 
ment entitles them? Is the employment office, for in- 
stance, set up to give them special handling, or are 
they forced to swallow their pride by a routine de- 
signed for the unskilled majority? 


2. Do workers believe that to climb the plant's lad- 
der they must belong to a certain family or live on a 


certain street, know a certain Brass Hat or be the worst 
producer in the gang? ("The more efficient you are in 
this damn outfit, the more your boss hates to lose you 
and opposes your promotion!”’) . 

Does the Big Boss along with his associates get to 
know every worker in the plant, or dare nobody come 
to anybody but his immediate superior? Does the or- 
ganization, bottom and top, suffer from a hard case of 
“chart-itis’’? 


3. Do the Boss and his associates “hog” for them- 
selves and their own enjoyment the knowledge of 
importance recognized or honor received for the 
organization's courageous planning and its brilliant 
performance? 


4. Are plenty of classes open to those willing to 
make the effort to increase their skill and their ability 
to serve their country — also to enjoy those kow-tow- 
ings which the bottom-ladderites stand always glad 
to offer the top-ladderites? 


5. Does exceptional on-the-job performance gain 
unfailing recognition? Or is this more certain for ex- 
ceptional performance on the bowling alley and the 


shooting gallery? 


In general, is the universal human wish for esteem 
and honor made use of in the plant to the extent it 
deserves? Or can this wish to “be somebody” best be 
satisfied by becoming a gimme-or-else Labor Leader? 











sweaty labor of the self-reliant indi- 
vidual with the easy leisure of an all- 
providing government, for transferring 
from the hard risks of free enterprise 
and opportunity to the easy certain- 
ties (?) of mass Security. In short, we 
have been hard on the job of discred- 
iting the Producer-Industrialist while 
honoring the Persuader-Politico. 

Long tradition has made this a 
pretty tough job. But it has been made 
easier by the failure of many millions 
of us to observe what should be plain 
to all—namely, that one of the biggest 
causes of our democracy, wealth, and 
power has been the tie-up we have 
here uniquely contrived between our 
world of work and our world of honor 
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—the way our daily jobs have fur- 
nished a ladder by which our humblest 
citizen might hope to climb to the 
highest rung not alone of industrial 
achievement but also of national honor 
and success. Believe it or not, this 
ladder has furnished more up-move- 
ment and hence more democracy than 
either our universal suffrage or our 
public schools. 

Every industrial country possesses 
some form of this job ladder. It repre- 
sents, to be sure, a system of caste. 
Everywhere, the skilled machinist looks 
down upon the less skilled machine- 
tender. Everywhere this machine-tender 
looks down upon the unskilled shovel- 
wrestlers and broom-hustlers, just as 
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these in turn look down upon the "bo, 
and the "bo, in turn, upon the tramp 
and bum. And in every working com- 
munity everywhere this caste is main- 
tained because the neighborhood out- 
side the mill, mine, factory, and office 
awards its social status and esteem in 
accordance with the specific relative 
importance assigned by the workers 
themselves to every single rung of their 
job ladder. And everywhere these rungs 
of job importance are spaced in ac- 
cordance partly with this job’s cents 
per hour in comparison with that one’s, 
but also partly in accordance with the 
number of years of training, amount of 
skill and responsibility, importance, 
(Continued on page 174) 











More Dollars From Scrap 


Salvage materials, including used machinery and motors, properly classified, eco- 


nomically handled, profitably sold, make real money for Buick’s byproducts department 


Two HUNDRED and forty-four million 
pounds of metals and materials are 
salvaged each year by the byproducts 
division at Buick—an annual business 
of about $2,000,000, all devoted to the 
elimination of waste. About 280 car- 
loads and 65 truckloads are shipped 
out each month. This is exclusive of 
returns of salvaged material for re-use 
in the company. Seventy classifica- 
tions of disposed material, running 
from cracked drop forge bases to paper 
cartons, are listed in the byproducts 
annual report. 

The core of successful salvage man- 
agement of this magnitude, or of any 
magnitude as a matter of fact, is a 
proper classification of the material 
that has to be disposed of. Proper 
segregation results in a higher price, 
which repays many times the cost of 


JACK SIBLE 


Foreman for Byproducts 
Buick Motor Division 
General Motors Corporation 
Flint, Mich. 


separation. Radiator cores, for exam- 
ple, are removed from the sheet-metal 
framework, and brass fittings are 
sweated off the copper cores, with the 
net result that this scrap can be offered 
to buyers according to known and 
classified compositions, 

Our specifications for steel scrap are 
adapted, as nearly as possible, to the 
code set up by the NIRA code author- 
ity. There are 43 grades of nonferrous 
and 22 of ferrous scrap. Aluminum 
is divided into 8 classifications, from 
culled pistons to piston borings; the 
latter, incidentally, are the largest 


source of this kind of scrap. Over 
500,000 pounds were sold last year. 

A general pattern is followed in 
metal classification for all grades men- 
tioned above. Specifications for the 
parts from which the material comes 
are stated in salvage grading. This is 
a great help in byproducts operation, 
because it permits segregation into 
groups of known metallic composition. 
This is a point at which metallurgical 
and engineering specifications may be 
used to further the purposes of waste 
recovery—and enhance the price of 
materials sold. 

But even with the most carefully de- 
vised classes of scrap, maximum re- 
covery cannot be obtained unless the 
byproducts division is organized to 
take advantage of them—to separate 
the returns from the plant into proper 


A baler in the center of the building takes care of steel scrap. Bales are carried by conveyor (left) to rail cars spotted outside 














groups without mixing. However, 
something more than the mechanics of 
organization is required. There must 
be honesty, obviously. Complete and 
accurate records are necessary. And 
there must be enthusiasm, enthusiasm 
to save instead of to destroy; there 
must be constructive thinking and re- 
search devoted to the best methods of 
scrap disposal. Perhaps the best way 
to express it is to say that the people 
involved in this field must be pro- 
fessionally minded. We had to face 
this situation when the growing im- 








After leaving school, Jack Sible 
worked for Goodyear for a 
while. Joined the Buick organi- 
zation in 1918, first as a pro- 
duction record clerk, followed by 
stock-chasing and stock-keeping. 
Since 1931 he has been head of 
the byproducts department. Out- 
side of office hours his activities 
center around flower gardening 
and photography 





portance of salvage operations was 
recognized by the department’s becom- 
ing known as the byproducts division 
of works engineers department. The 
people who do the sorting and prepa- 
ration of scrap for sale are classed as 
salvage mechanics, and they get paid 
accordingly. 

The salvage inspector is an import- 
ant keyman in the byproducts organ- 
ization. Armed with a thorough knowl- 
edge of salvage classifications and parts 
specifications, he must insure that, at 
the fifteen points of scrap accumula- 
tion throughout the company, the 
janitor forces of the various production 
departments segregate the materials 
properly before they come to the by- 
products department. Or, if the ma- 
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terial does not come to this central 
point, as most of the ferrous scrap 
does not, he must still see that it is 
placed in properly segregated con- 
tainers for shipment at the point of 
accumulation. Although grades and 
classes are rigidly set up by the by- 
products division, there is divided re- 
sponsibility at this point, so the salvage 
inspector must be also something of 
a diplomat. 

At the fifteen salvage collecting 
points, various accumulation devices 
are used. Generally the material is 
kept on wheels to avoid rehandling. 
Trailers are backed up to the factory 
doors where the non-ferrous scrap accu- 
mulates, and the containers are set 
into them for transportation to central 
salvage. This scrap, of course, re- 
quires the closest supervision, for ma- 
terial can look alike but be of different 
composition. It is more economical 
to classify at a central point where 
familiarity with specifications is avail- 
able. All non-ferrous scrap is mag- 
netically separated before sorting. 

At five of the accumulation points, 
overhead hoppers are provided for the 
ferrous scrap that never comes to the 
byproducts building. This is accumu- 
lated in the hoppers and run directly 
into cars for shipment. Although the 
hopper method is growing in use, some 
scrap, such as bushelings, turn plate, 
and shovelings, is run into pits and 
loaded periodically into cars. Hoppers 
are located at rail track points. 


Steel Scrap Is Baled 


Steel scrap accumulates chiefly at 
the forge, transmission, axle, motor, 
and stamping plants. A change has 
been made in scrap disposal at the 
stamping plant, which illustrates the 
basic idea we have in cutting costs of 
handling. In the old arrangement, 
three balers were located outside the 
building. The balers were run into 
pits and loaded on cars by a steam 
crane. The cost was too high. Now 
a baler is placed in the center of this 
600-ft. building, and the scrap! is 
moved to it by electric truck from each 
end of the building. 

Instead of having pits for the bales, 
they are carried by overhead conveyor 
out of the building to a spiral con- 
veyor that connects with a _ covered 
drag conveyor running over two rail 
cars spotted at this point. Three ports, 
controlled by chains to the ground, 
are provided over each car for bal- 
anced loading. One of the three men 
operating the baler opens the proper 
ports, and the central byproducts de- 
partment provides for car spotting, 
shipping, and billing to customers. 
Hauling distances and extra handling 
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are thus greatly reduced, and space is 
conserved. 

Non-ferrous accumulation has like- 
wise been improved. Instead of dump- 
ing this material into bins from which 
it had to be shoveled for delivery to 
the central department, it is placed 
into barrels, or other non-returnable 
containers, and rehandling is avoided. 

Non-ferrous scrap is taken in these 
containers to the central department, 
where it is disassembled, if necessary, 
sorted, graded, and stored until ship- 
ped. Drilling, acetylene torch, or 
hydraulic press is used to prepare this 
material. Insulation is burned from 
copper wire. Lead is removed from 
cable by air hammers and melted into 
pigs for the foundry. Aluminum bor- 
ings are elevated to the second floor 
of the salvage building, and, when 
sold, shoveled onto a trough conveyor 
that runs beside the storage space. 
Borings are delivered to the customer’s 
truck by chute. Here again this con- 
veyor system has eliminated handling 
costs. Such devices and methods of 
handling scrap are responsible for the 
fact that the cost of operating the 
byproducts department is only 4 per- 
cent of the yearly sales. 


Material Re-used in Plant 


In numerous instances the salvage 
department reclaims material and re- 
turns it for use in the plant. Through- 
out the plant tons of structural shapes 
are removed each year at rearrange- 
ment time. These shapes are brought 
to salvage, cut up by torch, and stored 
by sizes until again required in the 
plant. Valves are returned to the man- 
ufacturer for rebuilding—the only ma- 
terial that is handled this way. Pipe 
fittings, valves, and bolts are removed 
and stored in the stock section of the 
salvage department. Periodically this 
stock is surveyed by the maintenance 
department, and needed material is 
withdrawn by requisition. Inciden- 
tally, we find it a cost saving not to 
record these transactions except by 
totals withdrawn yearly by mainte- 
nance, because in this way we can 
determine whether the value of the 
material warrants the cost of recovery. 

Sheet asbestos recovered from pipe 
coverings is shredded and used again 
on steam lines. Quantities of wood 
blocks are removed each year in plant 
revision. We are planning to clean 
these by milling the surfaces and reuse 
the blocks—an example of the research 
constantly going on to recover the 
maximum value from every bit of 
scrap material. A small lumber mill, 
a rip, and two cutoff saws, operated 
by two men, recover about 5,000 board 
feet of lumber per day. This is used 
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Motors salvaged for re-use are stored in the byproducts building on racks made from 
salvaged steel. Overhead hand hoists, also from salvaged material, make handling easy 


as material for containers according to 
specifications of the production depart- 
ment, and for export shipping cases. 
Here, too, salvage handling costs are 
minimized by using a narrow-gage rail 
car between mill and lumber yard. 
Odds and ends of lumber that cannot 
be reused this way are cut up for 
employees. Part of the superfluous 
lumber is sent to the foundry for start- 
ing cupola fires. 

Forty thousand gallons of oil are 
disposed of each year. This comes 
from worn out cutting oil, block-test 
oil, and oil from renovated trans- 
formers. It is dumped through a grat- 
ing in the oil house to a settling tank, 
and the water is drawn off. The oil 
is then siphoned into two storage tanks 
and agitated by pumping from one 
tank to the other to prevent settling. 
This oil is used to lay dust around 
the plant yards, or sold to local cus- 
tomers for the same purpose. 

Paper cartons used to be burned. 
The next development was the installa- 
tion of hand balers at several accu- 
mulation points. This was followed by 
three power balers—at the assembly 
plant, the axle division, and central 
salvage. Now we have worked out 
an arrangement whereby most of our 
cartons are returned to our sources 
and reused many times. This plan 
ups the return per ton about 50 per- 
cent—and there is no baling cost. 

The Buick byproducts department 
plays an important role in salvaged 
machinery—and this may be a point 
of departure from the practice of many 
companies. 

Process engineers lay out the opera- 
tions for a new model. Master me- 
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chanics for machinery and equipment, 
and the electrical department for 
motors, are notified when certain items 
are not needed for current production. 
A move order is written, one copy for 
each of these departments, consigning 


the item in question to byproducts 
storage. 

The head of the byproducts division 
and a representative of the master 
mechanic division or the electrical de- 
partment examine the machine or 
motor, and decide whether it should 
be stored for further use, rebuilt for 
further use, or sold as used machinery. 
Age, type, and condition are con- 
sidered in making this decision. In 
general, the policy is toward rebuild- 
ing for general purpose with special 
tooling, but in a normal year several 
hundred pieces of equipment are con- 
sidered surplus and sold. 

If the decision is to keep for re-use, 
a record is made on a “Machine 
Storage” form; if the decision is to 
sell, a record is made on a “Surplus 
for Sale” form. This same procedure 
is followed for pumps, blowers, and 
other items of equipment. 

In any event, machinery, motor, or 
whatever, is removed to the byproduct 
building and stored adjacent to the 
railroad siding according to size and 
type. Motors are stored on steel racks 
made from salvaged steel. Overhead 
hand hoists, also from salvaged ma- 
terial, are placed in aisles between the 


(Continued on page 168) 








Coming —in August 


National Production Issue 


American industry is working on its biggest order of all time— 


the $44,000,000,000 order for war materials. 


No. 1 job on the calendar is to make deliveries before it is too late. 


Which means industry must use every tool at its disposal—the 
best it knows how —to increase output of plants and equipment. 


Factory’s “National Production Issue” will show how industry can 
buckle down to this tremendous task. It will contain 40 case- 
examples, taken from America’s best-known plants, of greater out- 


put attained by: 


Subcontracting 

Plant Conversion 

Multiple-Shift Operation 
Twenty-Four-Hour Maintenance 


Planning and Scheduling 


Work Simplification 
Training Employees 
Rating Jobs and Men 
Safeguarding Health 


Insuring Plant Protection 


This special issue also will portray the splendid job industry already 


has done for national defense. 
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Better Handling Boosts Output 


One neep—the need for maximum output—transcends 
all others during these grave months of national emer- 
gency. America must produce far greater quantities of 
products than she has ever produced in such limited time. 

It’s an enormous bill of goods that industry has to fill! 
Mechanical handling is one of the essential tools that 
management can use in filling it. 

There are other tools, and industry will use them all. 
Plants will go to two shifts, or three. Work will be sim- 
plified, layouts improved. Jobs will be scheduled more 
accurately, smoother flow attained. 

All good ways to boost output. And every one of them 
will work faster and with surer effect because of better 
handling. 

Indeed, maximum output will be attained only when 
full utilization is made of the many types of mechanical 
handling equipment that stand ready to go to work in 
every plant in every one of the manufacturing industries. 

Speed in production is for first consideration, but cost- 
reduction efforts must not be neglected. They will actually 





go on at a quickened pace because better handling inevi- 
tably brings lower costs in its train. 

Mechanical handling is a sharp and quick-acting tool 
in saving time and expense. How industry can use it to 
boost production is indicated in this Sixteenth Annual 
Special Section on Materials Handling. 

No one section—or book—could hope to show every 
one of the countless handling jobs found in industry. 
After all, every plant is in the handling business. But 
most handling jobs fall within the classifications used 
here: Jn the Yard, Down Production Lines, Into Storage 
and Out, To the Customer. And most of them are very 
like the examples shown in the pages that follow. 

These examples are suggestive only. Details are omit- 
ted because the intent is merely to stimulate industry’s 
plant operating men to figure out what better handling 
will do in their specific plants. In most instances, there- 
fore, a photograph and a few words of description will 
start them off down the short cut to greater output. 

Output can be boosted. And better handling will do it. 


IN THE YARD 


TPR 


At Waterbury-Farrel Foundry & Machine Company, Waterbury, Conn., a crawler crane (Bucyrus-Erie) travels to any part of 
the foundry or storage yard to move scrap iron or other heavy materials. It's on the job and ready to “give a lift” 


whenever bottlenecks threaten to tie up production 
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In the Yard 


Look first in the plant yard for opportunities to boost output. The 


loads may be heavy, the hauls may be long, but never too heavy or 


too long to stump the right kind of mechanical handling equipment 


Makes Short Shrift of Heavy Move Jobs 


neck 
passages where clearance is low. Other 
yard work done by this crane includes 
moving heavy dies from production de- 
partments to storage, and vice versa. 


Car FRAMES for streamlined trains are 
easy picking for a 9-ton crawler crane 
(Northwest Engineering) at Edward 
G. Budd Manufacturing Company, 
Philadelphia. Its heavy-duty 


goose- 


boom permits travel through 


i 


Power Truck Saves $7.89 
per 40-Ton Carload 


SAVING EFFECTED at Crescent Insulated 
Wire & Cable Co., Trenton, N. J., when 
a power lift truck (Towmotor) was 
put to work moving 3,500- to 4,000-Ib. 
loads of coiled rod and wire from un- 
loading point to weighing scales 
amounted to $7.89 per 40-ton carload. 
The truck makes the 300-yd. trip in 
one minute 25 seconds average time. 

Finished coiled strip is picked 
up in 2,500-lb. loads at the shipping 
department, carried to the siding, and 
elevated to car floor. As part of its 
work, one truck handled 7,700 tons of 
coiled steel in 152 working days of 8 
hours each. Operating costs including 
tire replacement came to less than 35c. 
per hour. 


When a large radio manufacturing 


plant wants to move sheet steel from 


receiving platjorm to storage, it uses 


an 8-wheel motor-driven trolley hoist 


with 
oO 


(American Engineering) open 


cage. Capacity of hoist is 8 tons 


(CONTINUED ON NEXT PAGE) 











IN THE YARD 


(Continued from preceding page) 


A great many sheets can be loaded 
or unloaded by this two-ton, 20-feet- 
per-minute, plain-trolley, electric hoist 
equipped with sheet grab (Robbins & 
Myers). Of the low-headroom type, 
the hoist comes in handy in close 
quarters 





Wheel tractor (Allis-Chalmers) keeps 
Kearney & Trecker’s machinery oper- 
ations humming 24 hours a day. It 
hauls “anything that comes along,” 


says the superintendent of transporta- 
tion. That includes castings, parts, 
boxes of paint, hot water tanks. Mak- 
ing 90 trips every 24 hours over a \%- 
mile haul through street traffic, the 
tractor pulls an average load of 5 to 
6 tons. When departments were rear- 
ranged it moved machinery weighing 
up to 15 tons, furnaces, and a 10-ton 
compressor 


No sense in struggling all day unload- 
ing paper rolls from boxcars when 
you can do it quickly and easily with 
paper-roll-handling trucks. This one 
(Automatic) carries rolls 32 to 40 
inches in diameter and 44 to 60 inches 
long, weighing up to 2,100 pounds. It 
is also able to shift the rolls from 
vertical to horizontal position for place- 
ment in corrugating machines 











For maximum output, men and machines must be kept at work. There are no waits 


flow—when production equipment is properly teamed with cranes, hoists, trucks, and conveyors 


Down Production Lines 








Lower Costs With Gantry Cranes for Light Work 


THE PLANER DEPARTMENT at Warner & 
Swasey in Cleveland uses single-leg 
gantry cranes (Cleveland) to do such 
light local work as loading turret lathe 
saddles, carriages, and cross slides onto 
the planer beds. It thus saves over- 
head cranes for long hauls and heavy 
lifts. For each shop bay there are two 


to six more gantry cranes and one over- 
head crane at work. This scheme has 
increased production, lowered costs, 
provided adequate materials handling 
facilities. The two gantries shown here 
are equipped with electric hoists and 
motor-driven bridge travel. Trolleys are 
hand propelled, pushbutton controlled. 


Handling heavy dies can be quite a problem. City Machine & Tool Company, 
Toledo, uses a heavy-duty, fifth-wheel-steer, 54,000-lb. capacity trailer pulled by a 


three-wheel, gasoline tractor (Mercury) 












there is steady 


Two Men and Their Tools 
Lifted to Working Height 


IT WOULD BE QUITE DIFFICULT to install 
propellers, work on wing and tail sur- 
faces, and put finishing touches on the 
windshield of this gigantic sub-stratos- 
phere transport without the aid of a 
telescopic lifter. The platform on this 
one (Economy Engineering) rises 14 
feet 6 inches and has a lifting capacity 
of 1,000 pounds. Big enough to hold 
two men and their tools, it is especially 
useful where erection of scaffolding is 
considered undesirable. 

(CONTINUED ON NEXT PAGE) 
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DOWN PRODUCTION LINES 


(Continued from preceding page) 





{ 





be tees 























Allis-Chalmers Tractor Division’s problem was speed and efficiency in attaching 
frames, supports, stampings, and various accessories to tractor bodies during 
assembly. Production-line methods applied to welding gave the answer. One-ton 
electric hoists (Harnischfeger), suspended from plain trolley mountings, bring 
each welder his work and hold it in position 



































Overhead Conveyors Reduce Costs, Save Space 


CEILINGS PAY DIVIDENDS at Durham 
Manufacturing Company, Muncie, Ind. 
Approximately three-quarters of a mile 
of overhead conveyors (Link-Belt) run 
throughout the three floors of the build- 
ing. Management had been anxious to 
double output of its product—metal 
furniture, including bridge tables and 
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chairs, public seating equipment, and 
outdoor furniture. 

Complete revamping of the produc- 
tion process resulted in transferring 
the production line from the floor to 
ceiling-hung conveyors, 

Five endless conveyors, each 
vidually power operated, handle work- 


indi- 










Easily handled, these four slings (Mac- 
whyte) are here moving a 120,000-lb. 
platen for a 5,000-ton aircraft press 
at Lake Erie Engineering Company, 
Buffalo. They are made of 8-part, %4- 
in., braided, endless wire rope and are 
fitted with shackles and special flame- 
cut hooks designed for heavy loads 


in-process from assembly line on the 
first floor to storage, washer, paint- 
dipping tanks and drying oven, and 
final assembly and packing. On the 
first floor a runaround conveyor carries 
parts of chairs and tables to riveting 
machines for assembly. They are then 
transferred to the storage 
that, traveling a closed circuit between 
the first and second floors, lifts its load 


conveyor 


to the second-floor storage room. 
Conveyor No. 3. takes chairs 
table legs out of second-floor storage 
and through a cleaning process prior 
to painting. Then it passes up to the 
third floor where the cleaned units 
may either be removed or carried to 
the paint-spray booth and_ paint-dip- 
ping tanks. At the unloading end of 
the paint-drying oven’s conveyor are 
loading points for conveyors 4 and 5. 
Painted chairs and tables travel on 
conveyor No. 4 from the third floor to 
the final assembly and packing depart- 
ment on the floor. On con- 
veyor No. 5, which follows a rectangu- 
lar path on the third floor, paint-dried, 
outdoor furniture is stored during the 
night preparatory to finishing touches 
to be applied by the dayshift. 
Among the advantages of the new 
system are increased production, addi- 
tional floor space, linking of allied 
departments, saving on floor wear, 
steady flow of parts and products, re- 
duced inventory and handling costs. 


and 


second 
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Overhead conveyor system (Lamson) gives the Fleischman Yeast plant, Cam- 


bridge, Mass., more floor space by eliminating need for trucking aisles. 


Large 


cartons of yeast are brought to the mixing hoppers by the roller gravity 
conveyors in the middle foreground. Two-way belt conveyor against the further 
wall takes bars of yeast on pallets to the cutting and wrapping machines, and 


returns the empty pallets for reloading. 


Loads of wrapped yeast cakes are 


delivered directly to the upper tier of gravity conveyors for immediate movement 
to refrigerator storage by two vertical elevators 


Lift Trucks Do Their Bit in Defense Production 


(See picture on section cover) 


One way of speeding up output in 
the aircraft industry is to keep ma- 
chine work on the move between 
operations. Low-lift platform trucks, 
because of their easy maneuverability 
in narrow aisles and between machines, 
and their speed in getting back and 


forth, keep things moving. Where 
trucks (Yale & Towne) are put to 


work handling bins or flat skid loads 
of material, their job is to keep ma- 
chines and operators supplied with 
work. Empty skids are carried to ma- 


Truck wheels are but one of the many kinds of heavy, hard- 
to-handle parts that this two-wheel hand truck (American 
Pulley) feeds to the assembly line at Freuhauf Trailer Com- 


pany, Detroit. The 
accommodate barrels of small parts 





curved crossbars were 


chines and placed where they will be 
handier to operators. Filled skids are 
picked up and carried on to the next 
operation. Thus the machine operator 
always has a full skid at hand to work 
from, and an empty one to fill. Trucks 
picking up entire loads in one opera- 
tion and carrying them off, 
workmen of heavy lifting, tugging, and 
hauling; shorten distances; coordinate 
machining, processing, and assembly 
operations; and eliminate idle time 
and unnecessary handling. 


relieve 


ringhaus, Inc., St. 


designed to 





Drums at St. Louis Steel Package Co., Division of 
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plant in Connecticut 


Metal-working 
handles rolls of strip brass with the 
aid of a Y-ton electric hoist (Conco 


Engineering). With it man in 
close quarters can handle large quan- 
tities of material. Hoist can be hook, 
bolt, or trolley suspended 


one 


Vied- 


Louis, must ride the conveyor (C. O. 
Bartlett and Snow) from the paint booth and through the 
drying oven at the right speed for the finish applied. 


Syn- 


chronous transmission (Reeves) sees to it that they do 


























DOWN PRODUCTION LINES 


(Continued from preceding page) 
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Power-driven, continuous conveyor 
(Palmer-Bce) transports engines 
through block test, cleaning and paint- 
ing booths, and to the loading and ship- 
ping dock at International Harvester 
Company, Indianapolis. Sturdy engine 
hangers minimize danger in handling, 
and a safety guard under the conveyor 
as it rises overhead gives additional 
protection to workers 


Tractor (J. I. Case) with hydraulic 
loader carries fertilizer ingredients 
from stock bins to mixing bins pre- 
paratory to bagging at N. S. Koos & 
Sons, Kenosha, Wis. A bagging stand 
handling from 24 to 26 tons per hour 


is kept supplied by one tracto : . : j : , 
I pplied by emead Complicated though it looks, this maze of conveyors (Logan) simplifies carrying 


tote boxes of materials through processing, checking, and storage. In this plant, 
manufacturing nationally known rubber products, roller and belt conveyors and 
vertical lifts are used. Rubber and minerals are conveyed on the three top runs 
to mixers. Lower lines go to either of two batteries of roller mills. Boxes are 
returned on the cross lines from mixer 


Food terminal employs three types of 
trucking equipment (Elwell-Parker) to 
cut time loading and unloading prod- 
ucts, to make better use of storage 
space, and to reduce handling of load 
units. Left, tractor draws four-wheeled 
trailers. Center, a tiering fork truck 
takes down a pallet holding 25 to 30 
standard-size cartons. A high-stacked 
skid-load of food cartons is being moved 
in by a low-lift truck at right 
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Eleven men with wheelbarrows were set free for more 


IN THE SPRING, just before its peak sell- three high over the 246,400 square feet 
ing season, Nash Kelvinator has stored of floor space. 

in its Detroit stockroom up to 45,000 Originally refrigerators were carried 
crated refrigerators. They are stacked into storage by hand trucks, one at a 










































Into Storage and Out 


Sure way to prevent traffic jams, maintain steady flow, and insure maximum output of men and 


machines is to handle materials and parts mechanically from storage to production, and vice versa 


Double rows of gravity roller conveyor (Standard) are used on 
productive work at Isenhour Brick Company, Salisbury, storage lines for heavy packs of fiber board or plywood at Gibraltar 
N.C., when a tractor-shovel (Trackson) was put to Corrugated Paper Company, North Bergen, N.J. As orders come 
work moving clay from stockpiles to hoppers. Spend- in, plywood is loaded onto a manually operated transfer car and 
ing but part of the day at this job, tractor-shovel does carried to two lines of roller conveyors at cutting machines, thence 
clean-up work and other tasks the rest of the time lijted by a lever to roller conveyors leading to shipping room 








High-Lift Truck Stacks Refrigerators 


time where the distance was short, and 
by power trucks, three at a time, where 
the distance was long. (Distances 
ranged from 40 to 450 feet.) Portable 
elevators stacked them one at a time. 

It was found that six of the largest 
refrigerators arranged upright in two 
rows of three would best meet aisle and 
other clearance limitations. ‘A special 
roller-platform, high-lift truck (Baker- 
Raulang) was designed. The lifting 
platform has two series of rollers—one 
lengthwise, the other crosswise, one of 
which can be raised or depressed by the 
operator, permitting refrigerators to be 
rolled on or off at either the sides o1 
the end of the platform. 

In picking up a load, truck is run 
head-on to delivery end of conveyor. 
Refrigerators are pushed on six at a 
time. A safety retaining chain is hooked 
in place. The reverse procedure is fol- 
lowed when unloading in the stockroom 
or at the shipping dock. In the stock- 
room the load is elevated for tiering. 
Average weight of the loads, including 
platform, is 2,800 pounds; maximum 
lift is 10 feet. Twenty-four-cell A8 bat- 
teries provide ample capacity for 12 
hours of operation. 

(CONTINUED ON NEXT PAGE) 
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Des Moines soybean mill of Swift & One way to reduce handling time and cost, and storage area requirements where 
Company conveys soybeans en masse small parts are involved, is through the use of standard shelving and steel shelf 
around bends, horizontally and verti. 0xes (Lyon Metal Products). They stack up compactly and speed up service from 
cally by three L-type Redler conveyors storeroom to production line 

(Stephens-Adamson), sealed to prevent 

entrance of dust and foreign matter 


Fork Truck and One Man Supply Assembly Line 


ONE MAN and a power fork truck forks and is fitted to the front plate. 
Roller section on the center arm of this (Clark) at Diamond-T Motor Truck — Truck picks up, carries, and tiers tires 
open-end telescopic stacker (Lewis- Company, Chicago, withdraw from stor- stacked in tens. To keep them from 
Shepard) makes it easy for one handler age and place at the assembly line shifting while they are riding on the 
to transfer dies from shelves to stacker enough tires to take care of the day’s___ truck, a stabilizing rod is let down into 
and from stacker to press run of trucks. A quick, detachable tire- the stack by the operator. Rollers facili- 
handling device rests on the truck’s _ tate loading and unloading. 











Costs 5c Apiece 
to Truck Oil Heaters 


WHEN TWO MEN can stack an average of 
48 heaters an hour you know they have 
the wherewithal to move things quickly. 

An oil heater manufacturer finds it 
costs but 5 cents apiece to truck 14,000 
heaters into his warehouse, pile them 
five high, unpile them, and truck them 
out. Using a telescopic lifter (Service 
Caster & Truck) to do the piling, he has 
cut the cost of handling and storing 
more than 50 percent and now needs 
only two men to do the job formerly re- 
quiring from four to six. Crated heaters 
come in on a slow-moving conveyor; one 
man yanks a crate from the line with a 
two-wheel hand truck, and rolls it to his 
partner on the lifter, who sets it onto 
the roller platform and, by the touch of 
an electric pushbutton, sends it up to 
the top of the pile. By the time the 
platform returns to floor level another 
crate is on hand. Large casters make it 
easy for one man to haul the lifter from 
one place to another. 
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Stacking Runners Help to Pile Boxes Safely 


STACKING RUNNERS on skid boxes (G. B. 


Lewis) solved the problem of stacking 
containers securely and yet allowing 
ample clearance for the insertion of 
power-lift-truck forks. Skids extend 
slightly beyond the box area to provide 
greater stacking surface. Each has a 


specially designed stacking runner at- 
tached. If the box is large, an additional 
skid is provided. As one box is placed 
on another, the stacking runner nestles 
into the box below to prevent accidental 
dislodging or shifting of the boxes in 
transit or in storage. 


Storing small parts in stacking boxes (All-Steel-Equip) and piling them high 
saves floor space, eliminates handling into and out of bins. Quick visual check o/ 
parts in stock is possible, because all the boxes in each stack contain the same parts 
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To the Customer 


Last moves are made in the factory shipping room, must be made 


with a final burst of speed if the race for greatest output is to be won 


For quick loading of big crates for shipment, Diamond T Motor Car Company, 
Chicago, uses a hand-operated crane (Whiting) with motor-operated hoist 


At Hoover Ball Bearing Company, Detroit, cartons and wood cases filled with 
ball bearings ride a conveyor to binding. Round wire strapping is wrapped around 
each carton, Strapping machine (Gerrard) then tensions, ties, and cuts strapping, 
and cartons slide down a chute to the shipping department 


oe 


To insure safe shipment abroad of steel 
cabinets, All-Steel-Equip Company, 
Aurora, Ill., reinforces its crates with 
steel strapping (Acme Steel). The flat 
steel straps are applied by tensioning 
and joining the ends with a metal seal 


In this stove manufacturing _ plant, 
stoves come off the assembly line com- 
pletely put together and crated for ship- 
ment. Each is mounted on the base of 
a crate (General Box) and, as it moves 
along, sides and top are added 
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Ix 1s osvious that special expenses 
sometimes occur in a department. The 
method of plotting described in the 
June installment will show _ this 
extraordinary expense immediately, and 
also indicate the extent to which it 
affects the usual performance. Some- 
times cases will exist where a plot 
with dollar elements may be more 
useful than one involving ratios. How- 
ever, no difficulties should arise in 
establishing a survey using the dollar 
amount instead of the ratio to direct 
labor as an ordinate. 


Volume Affects Overhead 


The method may be extended to 
show the complete variable and fixed 
overhead in one line. A plot of this 
type is an excellent means of demon- 
strating to keymen how an increasing 
volume affects overhead. Figure 6 is 
an illustration of a company in which 
an increasing volume produces a con- 
siderable decrease in the ratio of com- 
plete burden to direct labor. Figure 7 
shows the trend for a company where an 
increase in production does not affect 
to any appreciable extent the percen- 
tage portion of overhead. Theoretically 
there should be a point in every busi- 
ness where the trend becomes horizon- 
tal, indicating the “saturation point.” 
After “saturation,” the trend may rise 
again. This could indicate over-organ- 
ization, and should show the necessity 
for making a study of the possible ad- 
vantages of decentralization. 

An interesting graph can be con- 
structed by lumping all elements of 
production in comparison with the sales, 
as shown in Figure 8. On the horizontal 


Budgeting for Varying Volume 


Once cost data have been collected, the next step is 


to present them to management in the most usable form. 
Second installment of an article designed to show how 


E. H. KRAFFT and H. F. KING 


Factory Management Department 
Sears, Roebuck & Company, Chicago 


line is plotted the monthly direct labor 
consumed, arranged according to the 
amount. On the vertical line the ex- 
penses in material, direct labor, and 
overhead associated with this amount 
of direct labor, are plotted. This gives 
the cost of production. The ratio of ma- 
terial consumed to direct labor will be 
constant and, therefore, in addition to 
being straight, will pass through the 
zero point. If overhead is omitted, the 
line for cost of production will not go 
through the zero point. The zero line 
intercept determines the real fixed 
overhead (marked “f” in Figure 8). 
This amount should not be confused 
with expenses often called “fixed over- 
head,” which are in reality the shut- 
down expenses. This “real fixed over- 
head” contains all operating expendi- 
tures. that are independent of capacity. 
The interception of the two principal 
lines is the well-known “break-even 
point,” indicating minimum sales vol- 
ume necessary to operate without loss. 


Using Standard Calculations 


Another possibility is the use of a 
family of lines based on standard 
calculations with added profit factors. 
Such a standard calculation using the 


average results of a year or more may 





be outlined as follows: 
Cost of Direct 
Production Labor 

% % 

Material 37.7 1.52 
Direct Labor 24.9 1.00 
Var. + Fixed O.H. 31.7 1.27 
Adm. + Sell. Exp. 5.7 22 
Total 100.0 4.01 
Material and labor will be the same 
in the standard calculation and in the 


actual results, but whereas the ratio of 
the overhead expenses to direct labor 
changes according to the monthly vol- 
ume. (It will be higher in months of 
low volume and vice-versa.) The ratio 
for the standard calculation will be 
constant, indicating the average for 
the whole year. 

The standard calculation shows the 
average cost of production and, by 
adding a profit factor of 5 percent, 10 
percent, and so on, becomes the selling 
price. Figure 9 illustrates how the 
break-even point is influenced by differ- 
ent profit factors. For example, a sales 
price based on the standard calcula- 
tion without an added profit factor, 
makes it necessary to have a monthly 
volume of about $120,000 to avoid a 
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Budgeting for Varying Volume 


Ir 1s osvious that special expenses 
sometimes occur in a department. The 
method of plotting described in the 
June installment will show this 
extraordinary expense immediately, and 
also indicate the extent to which it 
affects the usual performance. Some- 
times cases will exist where a plot 
with dollar elements may be more 
useful than one involving ratios. How- 
ever, no difficulties should arise in 
establishing a survey using the dollar 
amount instead of the ratio to direct 
labor as an ordinate. 


Volume Affects Overhead 


The method may be extended to 
show the complete variable and fixed 
overhead in one line. A plot of this 
type is an excellent means of demon- 
strating to keymen how an increasing 
volume affects overhead. Figure 6 is 
an illustration of a company in which 
an increasing volume produces a con- 
siderable decrease in the ratio of com- 
plete burden to direct labor. Figure 7 
shows the trend for a company where an 
increase in production does not affect 
to any appreciable extent the percen- 
tage portion of overhead. Theoretically 
there should be a point in every busi- 
ness where the trend becomes horizon- 
tal, indicating the “saturation point.” 
After “saturation,” the trend may rise 
again. This could indicate over-organ- 
ization, and should show the necessity 
for making a study of the possible ad- 
vantages of decentralization. 

An interesting graph can be con- 
structed by lumping all elements of 
production in comparison with the sales, 
as shown in Figure 8. On the horizontal 


Once cost data have been collected, the next step is 


to present them to management in the most usable form. 


Second installment of an article designed to show how 


E. H. KRAFFT and H. F. KING 


Factory Management Department 


Sears, Roebuck & 


line is plotted the monthly direct labor 
consumed, arranged according to the 
amount. On the vertical line the ex- 
penses in material, direct labor, and 
overhead associated with this amount 
of direct labor, are plotted. This gives 
the cost of production. The ratio of ma- 
terial consumed to direct labor will be 
constant and, therefore, in addition to 
being straight, will pass through the 
zero point. If overhead is omitted, the 
line for cost of production will not go 
through the zero point. The zero line 
intercept determines the real fixed 
overhead (marked “f” in Figure 8). 
This amount should not be confused 
with expenses often called “fixed over- 
head,” which are in reality the shut- 
down expenses. This “real fixed over- 
head” contains all operating expendi- 
tures. that are independent of capacity. 
The interception of the two principal 
lines is the well-known “break-even 
point,” indicating minimum sales vol- 
ume necessary to operate without loss. 


Using Standard Calculations 


Another possibility is the use of a 
family of lines based on standard 
calculations with added profit factors. 
Such a standard calculation using the 


Company, Chicago 


average results of a year or more may 
be outlined as follows: 
Cost of 
Production 


Direct 
Labor 

% 
1.52 
1.00 
1.27 


22 


% 
37.7 
24.9 
31.7 

5.7 


Material 

Direct Labor 

Var. + Fixed O.H. 
Adm. + Sell. Exp. 

Total 100.0 4.01 

Material and labor will be the same 
in the standard calculation and in the 
actual results, but whereas the ratio of 
the overhead expenses to direct labor 
changes according to the monthly vol- 
ume. (It will be higher in months of 
low volume and vice-versa.) The ratio 
for the standard calculation will be 
constant, indicating the average for 
the whole year. 

The standard calculation shows the 
average cost of production and, by 
adding a profit factor of 5 percent, 10 
percent, and so on, becomes the selling 
price. Figure 9 illustrates how the 
break-even point is influenced by differ- 
ent profit factors. For example, a sales 
price based on the standard calcula- 
tion without an added profit factor, 
makes it necessary to have a monthly 
volume of about $120,000 to avoid a 
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loss, and the direct labor under these 
conditions will be about $36,000. With 
higher prices, for example the stand- 
ard calculation plus 10 percent, the 
figures will be $59,000 for sales and 
$15,000 for direct labor. It is also pos- 
sible to estimate approximately the ex- 
penses in material and overhead accord- 
ing to the zoning lines in this graph. 

Likewise, the assumption of a defi- 
nite amount of monthly direct labor 
enables an estimate to be made of ma- 
terial consumption, expenditures, profit, 
and other related factors. 

It must be remembered that all 
graphs discussed up to this point deal 
with manufactured volume, without re- 
gard to inventory variations. No com- 
plications are added by including in- 
ventory variations. A practical example 
will show this. 

Assume that a company has a monthly 
sales volume of $70,000, based on stand- 
ard calculation plus an average profit 
of 5 percent. Let the beginning inven- 
tory be taken as: $80,000 in finished 
goods and $30,000 in goods in process. 
The ending inventory: $40,000 in fin- 
ished goods and $50,000 in goods in 
process. The difference is: $40,000 and 
$20,000. This shows that (out of the 
inventory) $40,000 in finished goods 
were taken. If the inventory shows only 
costs without a profit, this would equal 
$40,000 plus 5 percent, i.e. $42,000 at 
sales prices. On the other hand, $20,000 
of goods in process were added to the 
inventory, or, in terms of sales prices, 


Therefore, $49,000 is the locating point 
on the ordinate (and not $70,000). Mov- 
ing horizontally from this point to the 
intercept with the line marked “stand- 
ard calculation plus 5 percent profit” 
determines the ordinate that establishes 
the associated expenses. 

On the other hand, by assuming the 
amount of direct labor for a month, 
it is possible to find approximately the 
manufactured volume and all the ex- 
penses associated with this volume. 

The graphs can be used for purposes 
other than expense control, such as 
budgeting or estimating. They are based 
on manufacturing conditions in effect 
at a particular time. However, it will not 
be difficult to establish new graphs if 
these manufacturing conditions are 
materially altered. 

Although the primary purposes of the 
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be based on the best possible per. 
formance, while budget figures are jn 
general only theoretically correct. 
Both the dollar volume graph and 
ratio to direct labor graph may be 
combined. This new plot (Figure 10) 
has three dimensional characteristics, 
On the abscissa will be found the direct 
labor, arranged according to the 
monthly volume, while the ordinate in. 
dicates the ratio in percentage. 


graph are to indicate trends, the fund- 
amental accuracy will depend on the 
accuracy of the data from which they 
are developed. One method is to use 
the operating data (averaged) result- 
ing from previous experience as in Fig- 
ure 5. Another method would be on the 
basis of varying volume budgets as in 
Figures 3 and 4. The second method is 
a combination of experience and bud- 
gets. Previous operating data may not 
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$21,000. 

The factory manufactured in this month: 
Ee Se At ee ee ee $70,000 

Less decrease in inventory of 
finished goods ............. 42,000 
$28,000 

Plus increase of inventory of 
goods in process............ 21,000 
Total $49,000 
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Carter Products, Incorporated 


II—-The Old Man Finds the Answer 


JOHN H. HILL 


Industrial Engineer, Bundy Tubing Company, Detroit 


The second story about that fictitious factory whose prob- 


lems so closely approach those met in real plants. This 


time, by the use of plain, old-fashioned kindliness and 
knowledge of men Old Man Carter avoids a strike 


Ow Man Carter doesn’t take the 
interest in Carter Products, Incorpo- 
rated, that he used to. He is wise 
enough to realize that the business has 
outgrown him and the old-school 
management methods of his day. 

Once in a while, however, he'll put 
in an appearance. His judgment is still 
highly respected around a plant that at 
one time recognized him as the supreme 
authority, and failed to take the in- 
itiative upon any occasion for fear of 
his ire. His was a one-man plant. When 
heart attacks removed him from active 
participation in his plant’s affairs, 
Carter Products, Incorporated, literally 
and figuratively lost its head. 


Chronic Complaint 


One day, as the Old Man listened to 
Sam Holland, his son-in-law and the 
plant’s superintendent, making a 
chronic complaint about the union and 
the unreasonableness of its recurring 
demands, he began wondering. Like 
most managers, he too got riled now and 
then when it came to the union problem. 
But, as I say, he began wondering. And 
his wondering prevented a strike. 

“Pop,” Sam was saying, “discipline 
in this shop is almost gone. We've 
raised wages, we’ve cleaned up all the 
conditions in the plant that the union 
complained about; we’ve done every- 
thing we can to satisfy them, aside 
from letting them run the whole outfit. 
It’s high time we called for a showdown 
to see who’s who!” 

“Yeah, that’s right,” the Old Man 
agreed. “There’s something radically 
wrong with the whole mess . . . radically 
wrong.” He sighed. “What do they 
want this time?” 

“They claim the standards on the 
fork assembly are too high. They used 
to do 400 an hour before we changed 
the set-up and rigged up an automatic 
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feed from the nuts. The job is good for 
500 an hour, if they want to do it. 
We're only asking 435, but the best 
they'll do is 400, the same as they used 
to. If we fired anyone, there’d be an 
unholy squawk.” 


“Well,” said the Old Man thought- 


with his back to us. Bird’s his name.” 

“What's his first name?” 

“Let’s see,” reflected Carl aloud. 
Finally, he went over to the timekeeper 
and looked it up. “It’s Albert Bird.” 

“Um-hum. That’s Andy Pearson 
working with him, isn’t it?” 

“Yes,” assented Carl. 

“T thought Andy was one of our most 
loyal employees?” 

“He was. But he’s getting just like 
all the rest of ‘em—pampered and 
spoiled. Can’t do a thing with any of 
"em any more.” 


“Hmm,” said the Old Man. “Andy’s 





“. . + the way they kept their eyes on their work, seemed almost suspicious of him. . . 


fully as he pushed himself out of his 
chair, “I’m going down there myself.” 

As he left the office, he reflected upon 
the complaining attitude his son-in-law 
seemed to take toward most problems. 
Now, in his day, no time was taken out 
for complaining. Come to think of it, 
every complaint, somehow, was a sort 
of surrender, wasn’t it? 

On his way down into Carl Doake’s 
department, he nodded as he passed the 
men he knew. He was puzzled by the 
self-conscious way they kept their eyes 
on their work. Seemed almosi sus- 
picious of him. 

He went up to Carl. 

“Carl, who’s the leader of the men who 
are kicking about the fork standard?” 

“That guy over there in the blue shirt 


1941 


” 


been here for 15 years I know of. Who 
are the other two men?” 

“Numbers 4036 and 4021,” answered 
Carl, automatically. “Just a minute, 
I'll look up their names.” 

This time the Old Man accompanied 
him on his trip to the timekeeper. Pull- 
ing out a sheet from the payroll de- 
partment, Carl ran his forefinger down 
the list to 4021 and 4036. “Here they 
are, William Lamb and Peter Dubinski.” 

The Old Man walked up to Andy 
Pearson at the fork assembly job. “How 
are you, Andy?” he asked pleasantly. 
“Kids still in school?” 

“Hello, Mr. Carter.” Andy flushed a 
little, and turned around to face the 
Old Man. “Jim’s out of high school 

(Continued on page 160) 
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SS IXTY FOREMEN, engineers, and other 
executives at the IBM Factory Train- 
ing School are at present teaching 55 
subjects to almost 2,000 employees 
in 75 different classes. The program, 
started seven years ago, springs from 
one of the fundamental objectives of 
the company. This objective is to afford 
every employee the opportunity to edu- 
cate himself and to grow with the 
business. Divided into four categories, 
the program includes shop, technical, 
business, and general-interest courses. 
Of the 4,000 employees of the main 
IBM factory, laboratory, and educa- 
tional center in Endicott, N. Y., over 
75 percent have taken advantage of 
the free schooling offered. 

Of course, no one is compelled to 
attend classes. This completely volun- 
tary aspect makes certain demands of 
the teaching staff. To attract employees 
year after year, those instructing must 
keep their courses so informative that 
the practical benefits are apparent to 
even the most skeptical. At the same 
time the class sessions should be so 
interesting and entertaining that em- 





Problems That Come Up as You 


If you are training foremen, engineers, and executives 


to teach employees in your plant training school, you 


will probably face problems IBM has already solved 


PAUL A. ROBERT 


Factory School Supervisor, International Business Machines Corporation 
Endicott, N. Y. 


ployees will attend them for the en- 
joyment as well as the knowledge they 
afford. We have found that, while every 
class should have a generous amount 
of both, the proportion will vary with 
the subject of study. Subjects such as 
blueprint reading or measuring instru- 
ments, in which the purpose is to de- 
velop practical knowledge and _ skill, 
are most effectively taught in a me- 
thodical manner. On the other hand, 
such a subject as modern shop practice, 
the purpose of which is to broaden the 
student or to develop an appreciation, 
requires a more colorful presentation. 

All instructors for shop, engineering, 


and business courses are supervisors, 
foremen, engineers, or other execu- 
tives of the company. It is our belief 
that they comprise the best faculty for 
the school; that, on the whole, no 
teachers can be found who are better 
equipped than the men whose daily 
business is the particular type of work 
they teach and who have had years of 
experience and achievement in the 
work. They are able, moreover, to apply 
their instruction to the specific and 
often unique operations of the com- 
pany in which the employee-students 
are primarily interested. 

There are also a number of classes 





Every week members of the first-aid class practice techniques under the supervision of the head of the first-aid department 
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Some 2,000 employees attend afternoon and evening classes held in this schoolhouse 


located next to the main IBM factory at 


in the general-interest category (public 
speaking, first aid, Spanish) all but 
two of which are taught by members 
of the company. Some instructors work 
in the field in which they teach. Public 
speaking, for instance, is taught by a 
speech specialist connected with the 
Binghamton public schools. Others may 
be versed in their subjects through for- 
mer experience or training. 

A thorough knowledge of the sub- 
ject is the most important qualification 
of any instructor and is the first point 
we consider when organizing the 
teaching staff. Next in importance is the 
business position of the individual. 
Those readers who can recall their 
college days will remember the mad 
scramble made to enroll in classes 
taught by a professor enjoying a wide 
reputation in his field. Because the em- 
ployee-students attach such prestige 
to their instructors, an effort is made 
to have the most outstanding men in 
the company do the teaching. During 
the seven-year history of the school 
about one-third of our supervisory 
force has devoted time to instruction. 

Teaching ability, and all the personal 
qualities which go to make it up, is not 
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rain Top Men to Teach 








quently commented upon is the value 
derived from speaking before a group. 
In most manufacturing plants one will 
find that many foremen are reticent and 
lack confidence in speaking to an audi- 
ence. After conducting a class for a 
term, however, they almost invariably 
claim to have uncovered a confidence 
in themselves and an ability of which 
they had never before been aware. 

One year it was decided to add a new 
shop course to the curriculum of the 
school. The logical person to act as in- 
structor was the foreman of that par- 
ticular department. Upon invitation, 
however, he hedged and put off a de- 
cision. After a week of persuasion he 
agreed reluctantly to assume the re- 
sponsibility, but admitted his fear of 
venturing into a field which was foreign 
to him. A few weeks of teaching had its 
effects. The result was almost a trans- 
formation. Fear vanished and was re- 
placed by confidence and leadership. 
This particular foreman is now one of 
the most enthusiastic members of the 
faculty and each year volunteers to 
continue his work with the school. 

Other men who, like this foreman, 
have found teaching to be a source of 
genuine satisfaction, prove to be the 
most effective instructors. Most of them 
acquire the philosophy of the true 
teacher. They enjoy the experience of 
giving knowledge to others, and feel 
rewarded when employees they are 
teaching or have taught receive a pro- 
motion. Many remark that they learn 
as much during the term as do their 
students. An hour-and-a-half class re- 
quires at least three or four hours of 
preparation. It is, therefore, an incen- 
tive to brush up on fundamentals of a 
skill or subject and to delve into its 
advanced phases. 





Endicott, N. Y. It's been there since 1933 


overlooked. The ability to speak on one’s 
feet, confidence, enthusiasm, and even 
knowledge, which serve to make a 
- teacher effective, are self-generating in 
teaching. Growing naturally with prac- 
tice, these qualities are of great value 
to the executives who teach, as well as 
to the employee-students of the com- 
pany, and the strength of the training 
program. Further, those executives who 
teach become thoroughly familiar with 
the courses and develop into ardent 
boosters who are able to give worth- 


while advice to department employees Attend Teaching Conference 
planning programs of study. To en- . 
courage even wider familiarity with the While we know that the executive 


program among the executives, the staff is the best source for instructors, 
school department tries, where possi- the business of training executives to 
ble, to rotate the teaching of certain teach is a problam. The school man- 
classes among all who are qualified to agement has tried to solve this problem 
handle them. in a number of ways. Shortly before 

In addition to managing the entire the opening of the fall term, instruc- 
curriculum and stimulating attend- torts selected for the following year 
ance, the school department has also are invited to attend a teaching confer- 
to encourage executives to participate ence. Last summer the conference was 
as instructors, and to train instructors conducted by a well-known authority 
in the principles of teaching. When an _ in the field of industrial training. Two- 
executive is first approached, an effort hour sessions were held each day for 
is made to point out the personal bene- two weeks. During this period instruc- 
fits he will receive. The one most fre- (Continued on page 152) 
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Management Shorts 





Readers are invited to contribute brief articles, illustrated when possible, reporting 


out-of-the-ordinary management accomplishments. Accepted articles will be paid for 


MATERIALS HANDLING, MOTION ECONOMY 


Three Times the Storage 
in the Same Space 
SOURCE 


Lyon Metal Products, Inc. 
Aurora, Ill. 


Change-over from bulky wooden to 
well-designed steel shop boxes has en- 
abled a manufacturer of electrical ap- 
pliances to stack three high, thus store 
three times as much stock in the same 
floor space. 

The wooden boxes were of 16-cu. ft. 
capacity, built to carry loads up to 
3,000 pounds. Handling and storing 
them presented such a weighty problem 
that the company decided to make a 
l-yr. comparative test of steel and wood. 
At the end of the year, the wooden 
boxes were thrown out. The elimina- 
tion of constant replacement and re- 
pair expense alone has made the steel 
boxes a profitable investment. 


Simple Method Saves Time and 
Effort Handling Ball Bearings 


A. F. Ericxson, Works Manager 
All-Steel-Equip Co., Aurora, Ill. 


Time-saving procedure developed for 
handling purchased parts in our stock- 
room saves the stockkeeper effort as 
well as time in handling boxes of roll- 
er bearings as they come in and go out. 





As he receives boxes of bearings he 
places each box on the scale for weigh- 
ing prior to storage. Then, without 
lifting the box, he tips it and pours the 
bearings into the shelf box resting in 
the handling rack in the pit in the floor 
next to the scale. 

To lighten the job of lifting the rack 
and filled box out of the pit, a chain 
monorail hoist is used. It carries the 
load to the storage racks and elevates 
it to position in front of the proper 
shelf. The bottom of the rack is fitted 
with four rollers so it is an easy matter 
to slide the heavily filled box off and 
back on the shelf. 

When parts are requisitioned, it re- 
quires but a moment to bring the rack 





around with the hoist and position it in 
front of the proper place to withdraw a 
filled box from the shelf. 

(Continued on page 180) 





- Should they be oral or in writing? 


. Are they kept up to date? 


on oak on 


to you? 





Management, How Good Is Your Control? 
Ask yourself these questions to check up 
11. INSTRUCTIONS TO PERSONNEL 


. Are your instructions clear? Specific? In sufficient detail? 
. Can they be carried out with the equipment at hand? 


. If in writing, are they posted conspicuously on a bulletin board? 
- Do they conflict with instructions from’ higher supervisory elements? 


. Are they coordinated with instructions from other sources? 


. Are instructions posted haphazardly throughout the section, or are they 
neatly arranged on a central bulletin board? Are your men re- 
quired to initial them to signify that they have not only read but 
understand them? Have they been instructed to bring questions 


9. Do you check to see that your instructions are understood, by asking ques- 
tions and observing individual work? 


10. Are you careful to place copies of instructions in hands of all concerned? 
11. Are you careful to date all instructions? 


12. Are there any specific instructions regarding motions and procedures of clean- 
ing, assembling, and welding which should be in writing? Regard- 
ing safety, training, use of space, housekeeping? 


13. Are instructions on check charts and instruction sheets followed implicitly? 


14. Where are the written instructions pertaining to parts manufacture kept? 
Are they given to present workmen only? Is any permanent record 
kept for the future? Where? 


Next Month: Special and Rush Jobs 


Prepared by Harpinc Patmer, /ndustrial Engineer 
Lockheed Aircraft Corporation, Burbank, Calif. 


Are they easily and quickly available? 





















FACTORY MANAGEMENT and MAINTENANCE 


tere 


a ero 


















Novices Today, Producers Tomorrow 


Upgrading is one of the best tools industry can use to 


train workers in quick time. But a surprising number of 


people in industry don’t seem to know what upgrading 


is and how to go about it. Perhaps that is because it has 


been treated too technically by Factory and other ad- 
vocates. Here is a specific story of upgrading as a lay- 


man sees it—a layman who is also a trained observer 
and writer. The objective is a statement in simple terms 


that no one can fail to understand 


FRANK J. TAYLOR 


Y ounce Bitt CiarK hitch-hiked from 
Nebraska to line up one morning in 
front of the employment office of the 
Lockheed Aircraft Company in Bur- 
bank, California. 

“Farm boy, aren’t you?” asked the 
employment manager. 

“Yes,” Bill admitted reluctantly. 

“Swell! Fill out this application 
blank and we'll give you some tests to 
see how good you are.” 

In a large room filled with young 
men and women, Bill looked over his 
first questionnaire, called a “Tempera- 
ment Scale.” There were 318 questions 
and Bill thought they were rather silly: 
“Do you get mad easily and soon get 
over it?” “Have you ever lost weight 
over worry?” Nevertheless, Bill an- 
swered all of them. 

A second test was full of catch ques- 
tions and trick problems. But Bill 
likes problems. The next was a motor- 
coordination test, a jigsaw puzzle in 
three dimensions. A stopwatch checked 
the time it took him to put together odd- 
shaped blocks that were scrambled over 
a table. Bill repeated this test three 
times. Then he put pegs in holes and 
picked up bits of metal with tweezers, 
always against a stopwatch. Finally 
the medical department gave him a 
thorough going-over. 

Bill thought all this a funny way to 
size up a mechanic. But it turned out 
all right; he was notified that the com- 
pany was going to send him to trade 
school for a month and pay him learn- 
er’s wages, $20.40 a week. By the end 
of the month, Bill was riveting the 
frame of a bomber in the factory. 

He discovered that most of his fel- 
low-riveters were going to classes in 
JULY, 
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templet making, pattern making, spot 
welding, some one of the 200 crafts in- 
volved in building a plane, most of 


which pay better than riveting. Bill 
inquired about the school. 
“What does it cost?” he asked. 
“Nothing,” replied his boss. “The 


company pays for the classes as a part 
of the upgrading set-up.” 

“What’s upgrading?” 

“Well, everybody in this plant is on 
the upgrade to a better job.” 

Bill soon made other discoveries. No- 
body ever had to ask for a raise in the 
Lockheed factory, he learned. Once 


every four months Bill’s boss made an 
employee-rating report to the manage- 
ment, checking the quality and quan- 
tity of Bill’s work, his adaptability, 
knowledge, dependability, and attitude. 
If Bill wasn’t recommended for a raise 
every four months, the boss—not Bill— 
had to do some difficult explaining to 
the management. 

As a junior riveter, Bill’s base pay 
was $27.60 a week. At the end of four 
months his pay was raised to $30. Four 
months later it was upped to $32.40. 
That was tops for a riveter, but Bill’s 
school work qualified him for promo- 
tion to templet maker, where the top 
pay is $37.20. Bill now studies drafts- 
manship and plans to become a produc- 
tion engineer. He was fired with en- 
thusiasm when I saw him. 

“Is production engineer a good job?” 
I asked Bill. 

“Well, William S. Knudsen did pretty 
well at it,” he answered solemnly. 

Bill Clark is only one of 200,000 
young Americans who have been tested 
in the past two years by Lockheed’s in- 
defatigable employment manager, Rob- 
ert C. Starment, and his assistants, to 
pick 45,000 new employees. When 
Bill joined up, shortly after President 
Roosevelt’s ringing call for 50,000 fight- 
ing planes, Lockheed’s payroll was only 
7,000 craftsmen. Today the company 

(Continued on page 170) 





A stopwatch checked the time it took him to put some odd-shaped blocks back together 
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The Supervisor's Function 
in Labor Relations 


I. One of the most vital factors in maintaining satisfac- 
tory employee relations is proper handling of rank-and- 
file help by the foremen and supervisors. 


A. The foreman may be the employee’s only contact with management. 


1. An attitude toward the foremen may well become an 2. The minor irritations of the daily job may be more 
attitude toward the company as a whole. significant in labor relations than wages and hours. 


B. It is imperative, therefore, that foremen be taught how to handle employees properly. 


II. But human relations are very complex and abstract. 


A. Few foremen are able to deal with abstractions. 
1. Often they lack intelligence. 2. Few have had any experience with abstractions. 
B. Consequently, it is futile to attempt to teach them the subtleties of human behavior. 


1. How to interpret motives. 2. How to influence behavior indirectly. 


III. Almost equally desirable results can be obtained 
by insisting on three relatively simple rules in dealing 
with their subordinates. 


A. Always give the employee plenty of opportunity to air his troubles and grievances. 
1. Be patient and sympathetic. 2. Be fair and impersonal. 
a. This may give valuable insight into conditions which 
may easily be remedied. 
b. It gives employees a chance to “blow off steam.” 


B. Never take disciplinary action without a thorough investigation. 
1. Unjust accusations will be avoided. 2. Basic sources of the trouble may often be uncovered 
to prevent re-occurrence of the difficulty. 


C. Never discipline an employee when angry. 


1. This may become an additional source of ill will by 2. Employee may feel that foreman is “taking out” per- 
over-harsh statements. sonal spite. 


IV. Ideally, foremen should be selected in terms of their 
personality make-ups as well as their technical knowl- 
edge. In the meantime, much can be done to improve 
their ability to handle their men if the above three rules 
are applied. The benefits: 


1. Employee morale will improve. 2. Turnover should be decreased. 3. Production should be improved. 


ROBERT N. McMURRY 


Executive Secretary, The Psychological Corporation, Chicago 
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MAINTENANCE AS THE EDITORS 


Help Your Distributor Get 
Supplies You Need 


WHEN YOUR SUPPLY DEALER asks you for proof that the 
items you order will be used in defense work, give it to 
him. He isn’t asking out of curiosity. It is a duty imposed 
on him by the government. 

Mill supply distributors, always a highly important cog 
in the industrial machine, have been given new responsi- 
bilities and new opportunities for service by the defense 
program. With them have come new requirements that 
place extra burdens on the executive and clerical staffs. 

The reason for one of these bits of what may seem like 
red tape lies in the application of priorities. Heretofore, 
priorities have been extended principally to manufactur- 
ers of specific defense items. A start has now been made 
toward applying them to manufacturers of tools, supplies, 
and equipment who sell their products through distribu- 
tors. At present such firms must turn out their products 
before it can be known what part of the total will be used 
in production for defense. How to get around this situa- 
tion is a problem that has been given careful study, which 
has resulted in a specific plan. 

In essence the plan that has been worked out makes it 
necessary for the manufacturer to estimate the proportion 
of his total production that goes into identifiable defense 
channels, in order to get an A-10 rating on that portion 
of his material requirements. Figures on which this esti- 
mate is based obviously must be obtained from the dis- 
tributors. Of course the distributors must first obtain 
individual figures from each of their customers. As the 
plan is now set up, unless the customers cooperate whole- 
heartedly in supplying the information needed, serious 
difficulties will arise. 


Don’t Let Compressed 
Air Be Misused 


MISUSE OF COMPRESSED AIR in a way that is all too com- 
mon recently came close to costing an operator his life. 

According to the report, this man is employed in a 
plant that does a great deal of wood-working. While per- 
spiring freely, he attempted to blow fine wood dust from 
his hands and arms with compressed air. As soon as the 
blast of air, at 80 pounds pressure, struck his left hand, 
both hand and arm swelled up grotesquely. Excruciating 


SEE IT 


pains shot through his arm and hand. Prompt medical 
treatment may have averted more serious consequences, 
A day later the hand was still badly swollen. 

For its proper applications, compressed air is a virtu- 
ally indispensable tool. Removing dust from clothes or 
the body is emphatically not a proper application. Quite 
aside from the fact that compressed air is too costly to 
be employed for such purposes, its use in this way is 
fraught with serious danger. Dust can be removed just 
about as effectively, and with perfect safety, with brushes 
and brooms. 

Any misuse of compressed air, whether in the mainte- 
nance department or elsewhere, ought to be strictly 
banned in every plant, in every industry. 


Make Maintenance 
Safety-Minded 


MANY MAINTENANCE EXECUTIVES have Iearned during the 
past few months that the supply of good maintenance 
men falls considerably short of the demand. That fact 
throws the spotlight on the prime need for adequate 
instruction in safety measures, and insistence that all 
maintenance men strictly observe those practices that ex- 
perience has shown will reduce accidents. 

Hazards to which factory workers in general are ex- 
posed are comparatively definite. They can be studied 
and evaluated. Safeguards can be worked out. 

With electricians, millwrights, steamfitters, and other 
maintenance workers, the situation is quite different. 
They are required to work all over the plant and under 
all kinds of conditions. Under the stress of emergencies, 
which are frequent, there is an overwhelming temptation 
to take chances, neglect safeguards—do anything that 
promises to speed up the work. 

Careful supervision can do much to make the men 
protect themselves. It is not a complete answer to the 
problem, however, because much of the time the men 
work alone, and can do things as they see fit. 

Thorough instruction in safe practices, insistence that 
they be strictly observed, with as much supervision as is 
feasible to see that they are followed out—these measures 
are at once about the most that can, and the lest that 
should, be done. 

Maintenance men are playing a vital part in the present 
emergency. Anything that can be done to prevent loss of 
their services is well worth whatever it costs. 
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Time switcHes CAN PLAY an important 
part in industry. Their proper use can 
solve many problems, and at the same 
time produce better products with less 
waste and spoilage. Because they re- 
lieve operators of the necessity of close 
watch on a process, and because they 
help to eliminate errors in judgment, 
time switches increase not only effi- 
ciency, but also profits. 

For example, a plant manufacturing 
a small device on a quantity basis with 
a conveyor system, suddenly found itself 
with a large volume of orders for 
prompt delivery. The orders called for 
more than could be produced by a single 
shift using all the facilities of the plant, 
but they were not sufficient to justify 
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J. B. JENNINGS 


Meter Division 
General Electric Company, Schenectady 


an additional full crew on the con- 
veyor. The problem was how to accom- 
modate the speed of the conveyor to the 
smaller group of operators needed on 
the second shift. 

A change of speed outside the range 
of the control equipment on the con- 
veyor was necessary. Obviously, pur- 
chase of complete new control equip- 
ment would not only be expensive, but 
also would mean considerable time lost 
while the equipment was being installed. 

A simple solution to the problem was 





Time meters on jig-boring machines (above), presses, lathes, conveyors, record total time 
machines are working—show whether they are being utilized maximum number of hours 
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Timers Make No Mistakes 


Greater efficiency. Less spoilage. Faster production. All by using accurate, flexible 
timing equipment that controls processes and eliminates errors of human judgment 





Having been graduated from Vir- 
ginia Polytechnical Institute with 
B.S. and E.E. degrees in 1931, 
J. B. Jennings has been with 
General Electric since 1933. En- 
tered the G.E. test course; was 
assigned to time switch engi- 


neering department in West 
Lynn in 1936. Since 1937 has 
been in the meter division, cen- 
tral station department. He 
specializes in timing equipment 





found in the installation of a process 
time switch of the cam-operated type, 
suitable for repeating time cycles con- 
tinuously. This time switch was con- 
nected in the coil circuit of the starter 
for the driving motor. The timer was 
set to operate with the time switch con- 
tacts closed 50 percent of the time cycle, 
and open 50 percent of the time cycle. 

As a result, the conveyor could be 
operated for the smaller crew with the 
time switch alternately starting and 
stopping the motor. The use of a sim- 
ple snap switch to short out the contacts 
of the time switch during the period of 
regular operation, obviated the necessity 
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Baking oven controlled by two time switches. One starts exhauster before heat is turned 
on—the other closes control circuit, shuts off power at end of drying period 


for disturbing the speed setting of the 
conveyor for the full crew. 

The time switch used in this applica- 
tion had a time cycle of sufficient length 
so that the driving motors on the con- 
veyor did not overheat. In addition, the 
timer was provided with a means of 
adjusting the percentage of the time 
cycle while the contacts were closed, 
thereby allowing the conveyor to be 
operated at from 25 to 75 percent of 
capacity, if necessary, without disturb- 
ing the rest of the equipment, and with- 
out the expenditure of additional money. 

There are other instances where time 
switches are employed to improve prod- 
uct quality by controlling process time. 
Applications of this type usually involve 
the interval timer. Common examples 
of these devices may be found on auto- 
matic injection molding machines, or 
on honing machines where the time of 
application is especially important. 

Combinations of these interval timers 
form a flexible timing arrangement that 
will permit maximum adjustability. One 
combination will permit adjustment of 
the duration of the operating time, as 
well as the interval between operations. 
These adjustments can be made entirely 
independently of each other. 

For example, one type of work in a 
honing machine might require 15 sec- 
onds in the machine and 10 seconds to 
change pieces automatically. Another 





type of work might require 30 seconds 
in the machine and only 12 seconds to 
change the work. Both these adjust- 
ments can be made quickly and easily 
by a simple regulation of the timer that 
controls each part of the cycle. 

Another combination of these process 
timers will accurately time and control 
consecutively occurring parts of a proc- 
ess. This arrangement also is very flex- 
ible. Independent adjustments can be 
made to various parts of the process 
without affecting other parts, making it 
possible to set up any schedule for a 
given process. Changes and adjustments 
to the various parts of a process can 
be made as required, quickly and easily. 

Many large sugar refineries are using 
interval timers in interesting combina- 
tions. Their processes require great 
flexibility of control. Further, many of 
the machines they use cannot be shut 
down for adjustments during processing 
operations. And adjustments must be 
independent and not affect other parts 
of the cycle. 

For example, after sugar syrup has 
gone through certain parts of the re- 
fining process, it is run into a centrifuge 
for removal of impurities. Time in the 
centrifuge, as well as time required for 
the water wash afterward, is not always 
the same. Interval timers provide the 
flexible control needed. The operation 
of transferring a common gutter for 
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waste products and cleaned syrup to 
different vats also is controlled by jn. 
terval timers. 

Another device which has applica. 
tions as important as the time switch is 
the time meter. It consists of a self. 
starting synchronous timing motor con- 
nected to a counter through a suitable 
gear train, with the gearing usually ar. 
ranged so that the time motor will read 
hours, tenths of hours, or minutes. The 
synchronous timing motor is connected 
across the terminals of the device. When 
the device is energized the synchronous 
timing motor also is energized. 

Time meters can be installed on 
presses, lathes, milling machines, con- 
veyors, welding machines. They will re- 
cord the total time that the machine is 
in operation. The readings obtained 
from the time meter make it possible 
to determine whether or not the particu- 
lar machine is being utilized to its best 
advantage. 

Installed on a conveyor, the time me- 
ter will furnish an accurate production 
record. A conveyor running at a par- 
ticular speed should deliver a certain 
number of finished pieces for every time 
interval. If the production rate of the 
conveyor and the total time of opera- 
tion are known, it is simple to calculate 
the total number of pieces that should 
come off the conveyor. 

This accurate record of production 
will serve as a check on the amount and 
quality of work being done by the oper- 
ators. Based on this record, studies can 
be made which will eliminate difficult 
assembly operations and reduce waste 
and spoilage. 


Tells When to Change Tubes 


Installed on a machine using vacuum 
tubes, the time meter will help also to 
reduce waste and spoiled products. It 
can be connected to give a record of the 
total operating time of the tubes. This 
makes it possible to change the tubes 
after they have been used for their nor- 
mal tube life, thereby reducing spoilage 
because of tube failures. 

The time meter may indicate that it 
would be desirable to change the tubes 
before starting on a particularly impor- 
tant piece of work. The record may in- 
dicate that the work to be done would 
require more operating time than the 
normal life of the tubes. They can be 
changed before the work is started, and 
the possibility of failure during the 
process will be eliminated. 

These are only a few examples of 
problems which timing devices can and 
have helped to solve. But they indicate 
the type of job that these devices are ca- 
pable of doing in any program of re- 
ducing waste, improving products, and 
relieving employees for other duties. 
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Budgeting a Year's Maintenance 


Second installment—how material and labor charges are 


Tue YEARLY BUDGET MEETING men- 
tioned in last month’s installment is 
instrumental, or rather the decisions 
reached in it are instrumental, in mak- 
ing whatever adjustments circumstances 
may require in the standard or budget 
rates that rule for the coming year. 

Now that the budget standard has 
been set, attention can be devoted to 
the accumulation of actual maintenance 
expenses to compare, month by month, 
with this standard. 

This accumulation is facilitated by 
the use of a maintenance-order and a 
work-order procedure. First let us dis- 
tinguish between these two orders. A 
maintenance order covers ordinary re- 
pairs and general maintenance, and is 
approved by the assistant plant man- 
ager in charge of maintenance. This 
order is issued for all items of equip- 
ment that can be taken care of in a 
short period of time—for example, re- 
pair of a sand pump. A work order, 
however, must be issued for large re- 
pairs that require considerable time for 
completion, and which involve all types 
of maintenance labor. A _ new kiln 
would require about three months for 
completion—it requires a work order. 
A work order serves to accumulate all 
charges together in one place, rather 
than have them spread bit by bit over 
several months. It must be approved 
by the operating vice-president. 

Since a maintenance foreman is not 
allowed to do any work not covered 
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gathered, then recorded against each maintenance job 
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by a maintenance order, one is issued 
for each class of labor required. 

A maintenance order for ordinary 
repairs and general maintenance is 
issued on the basis of an approved 
maintenance order request. These re- 
quests may originate from several 
sources. An operating foreman may 
wish work done in his department; a 
pipe-fitter foreman may examine the 
piping in an acid pit, let us say, decide 
that repair work is necessary, and write 
a request; a ware-room superintendent 
may follow the same procedure. The 
request is approved by the superintend- 
ent of maintenance. It is then sent to 
the maintenance clerk for issue of an 
order to cover the work required. 

Issuing a maintenance order for each 
class of maintenance labor required on 
each job involves somewhat more cler- 
ical labor than a single order to cover 
all labor would require, but it is a 
convenience, because it permits the 
quicker closing of orders. 

The maintenance order is issued by 
the maintenance clerk in three separate 
copies. The short white form goes 
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to the foreman of the group which is 
to do the work, and is his authority to 
begin. The short yellow form is filed 
by the maintenance clerk according to 
the class of labor involved, and serves 
as a record of the load ahead of each 
maintenance foreman. The third copy, 
84x11, is filed by order number, and 
serves to accumulate the labor and 
material charges made from day to day. 

The foreman of the maintenance 
group, by authority of his order, writes 
out a requisition for whatever material 
may be needed for the job he is to do. 
Three copies of this requisition are 
issued, and the maintenance order num- 
ber is written on each copy. The first 
two, which are turned in at the stores 
window when the material is withdrawn, 
form the basis for the accumulation of 
the actual material charges in the bud- 
get. The third copy remains in the 
foreman’s requisition book. 

The two copies of the requisition go 
to the stores ledger clerk for recording 
the withdrawal, and for pricing and 
extending. The proper account number 
also is marked on the requisition. The 
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A work order is issued for large repairs that require considerable time and involve all types of maintenance labor and material 
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REQUEST FOR WORK ORDER 
Plant No. 6 Rossforal Work OrderNo. ISS Date Apr// 2, 194] 
Definite description and location of work to be done ESTIMATE 
Put No. 11 furnace in good condition. Rebuild By John Scharf 
top, new crown = arches = pillars, sills and 
benches, adjust buck stays, partially reset Material $ 
checkers,.clean flues, make minor repairs to 
ends, new tuilles and stoppers. Labor $ 
Material = $1200.00 
Labor - 850.00 od 
Total $2050.00 
Requested By £C Sower Approved by Plant Manager C.W.D. || Authorized By 
Checked By 
For Plant Accounting Office ie 
Account No. ’ P 



































Work order requests, from any department, must be signed by the plant manager 
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As maintenance men cannot do any work not covered by a maintenance order, one is 
issued for each class of labor required. It is issued on the basis of an approved request 


yellow copy is returned to the fore- 
man of the department in which the 
work is to be done. If he is held ac- 
countable for expense, he should know 
all the charges made against him. In 
addition, of course, it is further assur- 
ance that the charge is correct. The 
blue copy is sent to the maintenance 
clerk for recording the value of the 
withdrawal against the appropriate 
maintenance order. This copy is then 
returned to the stores office, where it 
is filed according to the material ac- 
count previously written on it. 

At the end of the month the requisi- 
tions in each file or envelope that are 
to be charged to the same material ac- 
count number, are added together and 
the totals entered on the outside of the 
envelope. When the totals are sum- 





marized from all envelopes, or account 
numbers, we have the total of mainte- 
nance material used during the month. 
At the same time, the detail of each 
account forms the basis for the dis- 
tribution of credits to the individual 
material accounts. This is done by the 
control department. For instance, us- 
ing oil and grease as an example, the 
account number entered on the requisi- 
tion by the stores ledger group would 
be 1540 if the oil was used by the 
grinding and polishing department; if 
it was used by the maintenance depart- 
ment for its own machinery, the account 
number would be 2340. 

It is evident that each month a rec- 
ord of the total amount and kind of 
maintenance material used by the 
company may easily be obtained. 






But material is only one part of the 
actual maintenance expense that must 
be accumulated monthly to compare 
with the standard or budget allowance. 
Labor is another. To make this story 
complete it is necessary to go back to 
the point where a maintenance foreman 
receives a maintenance order, and trace 
the labor expense just as we did the 
material expense. 

When the maintenance foreman as- 
signs a workman to a maintenance or- 
der, he marks the order number and 
the starting time on the time ticket, 
When the job is completed, or at the 
end of the day if the job runs over, the 
time slip is returned to the foreman for 
approval. The foreman then makes 
out a daily distribution sheet for the 
payroll department, consisting of the 
badge numbers and the time spent by 
each workman. Maintenance order 
numbers are omitted from the foreman’s 
summary. 

The foreman sends all time slips to 
the maintenance clerk every day. This 
clerk, by virtue of the maintenance 
order numbers marked on each time 
slip, makes up a work sheet for each 
class of maintenance labor—pipe fit- 
ters, for example—which indicates the 
amount of labor charged against each 
maintenance order each day. The daily 
totals charged against each order are 
carried from this work sheet to the 
81x11 record of each maintenance or- 
der kept in the open file. Maintenance 
orders are closed out as completed 
when all work indicated in the original 
estimate is finished. 


Totals Posted Monthly 


At the end of the month, the main- 
tenance clerk posts the totals from his 
summary sheet of labor charged to 
maintenance orders to a labor distri- 
bution sheet, according to the labor 
account numbers that are entered on 
the face of each maintenance order. 
One of these labor distribution sheets is 
made out for each class of maintenance 
labor. This is sent to the pay-roll de- 
partment. 

The totals for each class of mainte- 
nance labor, divided into account num- 
bers, submitted by the maintenance 
clerk must check with the monthly totals 
made by the payroll department from 
the daily reports of the foremen. 

This procedure with respect to labor 
results in the grouping of all mainte- 
nance labor by account numbers, which 
identifies it with an individual depart- 
ment, in just the same way as all mate- 
rial used was identified with account 
numbers. 


(Third and last installment of “Bud: 
geting a Year’s Maintenance” will ap- 
pear in an early issue.) 
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Process Control—by Loudspeaker 





THE PROBLEMS 


1. To pass information from any one de- 
partment to all others — simultaneously 


2. To summon individuals wanted on the 
phone or in the office 


THE SOLUTION 


Eight microphones and eleven loudspeak- 
ers placed at strategic points 





D. E. TYRELL 


Area Supervisor, Plastics Department 
E. I. DuPont de Nemours & Company 
Arlington, N. J. 


Errictent OPERATION of our plant re- 
quired that information be transmitted 
with the least possible delay from any 
one department to all the others simul- 
taneously. It was also necessary to have 
some effective system for summoning in- 
dividuals who are wanted on the tele- 
phone, or in the office. Investigation of 
the different means available for de- 
partmental communication showed that 
our needs could best be met by a loud- 
speaker system having certain unique 
features. 

The advantages of a so-called paging 
system whereby individuals who are 
away from their desks can be quickly 
called to the telephone are too obvious 
to need discussion. 

Reasons why it is essential that any 
one of our departments be able to com- 
municate with all others simultaneously 
are found in the fact that our product, 
transparent plastic employed in the 
manufacture of laminated safety glass, 
is produced by a continuous process. A 
change in any part of this process, at 
any production stage, may involve ad- 
justments in the processing at one or all 
of the following stages. Therefore, in- 
formation about a change must be 
passed along with a minimum of lost 
time and paperwork, if production is to 
be properly coordinated. 

Ordinary telephone or similar systems 
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would not fully meet our needs, because 
the men in charge of the various pro- 
duction stages do not have fixed loca- 
tions or desks, nor do the operators. 
Therefore, to make sure that informa- 
tion reaches every person involved with 
minimum of waste of time, it is neces- 
sary that the speaker’s voice be made 
audible in every nook and corner. 





Because similar conditions are found 
in many manufacturing plants, we be- 
lieve the system we developed to meet 
these requirements will be of interest to 
others, especially as it involves only 
standard components, which are readily 
available on the open market. 

Fundamentally, the system we are 
using is a standard call system with 
eleven loudspeakers, but with the major 
difference that instead of having only 
one microphone (usually placed at the 
telephone switchboard) there are eight 
of them. One is located in each of the 
processing rooms or production stages. 
Thus each department can originate 
calls or put information on the air 
simultaneously all over the building. 

Because speech can originate at any 
one of these positions, it naturally fol- 
lows that two-way communication can 
be carried on between any two stages. 
Hence the system provides not only for 
calling, but also for intercommunica- 
tion. It is distinguished from the con- 
ventional intercommunication system by 
the fact that all the loudspeakers of the 
system are operative at all times. They 
are adjusted to operate at a sufficiently 
high sound level to make their combined 
output clearly audible at every point. 

The pictorial diagram shows the sim- 





Photograph by courtesy of Lafayette Radio Corporation 


All calls to the telephone. as well as process changes and other informations, are broad- 
cast over the loudspeakers. Telephones are placed conveniently near microphones 
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Although microphones are connected to a single circuit, which provides input to ampli- 
fiers, each is actually cut into the circuit only when its push-to-talk switch is on 


plicity of the circuits. It will be seen 
that microphones are connected to a 
single circuit, which provides the input 
to the amplifier, but each microphone 
is actually cut into the circuit only when 
its push-to-talk switch is pressed by the 
person speaking. When the system is 
not in active use there is no possibility 
of noise being picked up and distributed 
through the loudspeakers. 

The loudspeakers are all connected 
permanently across the single output 
line coming from the amplifier. 

One microphone is located in the cen- 
ter of each processing room; another 
one is placed in the office. Each room 
also has a loudspeaker; in some of the 
larger or noisier rooms there are two to 


insure complete coverage. There is also 
one in the office. A volume control is 
installed on the loudspeaker in the 
offices so that output can be adjusted to 
an appropriate level. 

Because of the extreme moisture pres- 
ent in some rooms we use marine type 
loudspeakers. They are standard units 
designed to withstand such conditions. 

The microphones are the dynamic 
type, since this type, too, is best suited 
to operation in a moist atmosphere. 
They are designed for close talking, so 
that the voice will be picked up cleanly 
without background noise of machines. 

To drive the loudspeakers at their full 
output requires an amplifier rated at 50 
watts normal output. Therefore a stand- 






ard amplifier capable of this output was 
selected. This combination of amplifier 
and loudspeakers is capable of deliver. 
ing a greater volume than we normally 
require; so it is reduced by a volume 
control knob on the amplifier. The re. 
serve power insures that even when a 
person speaks very loudly there will be 
no blasting or distortion of the voice. 
As indicated previously, this loud. 
speaker system serves not only our pro- 
duction departments, but also as a 
means of paging individuals. By so do- 
ing it has made possible the use of a 
simpler telephone system because it has 
eliminated the need for a switchboard, 
and even made it unnecessary to use 
bells on individual phones. Our tele- 
phone circuit, therefore, consists of a 
single line coming into the building with 
all telephones connected into this one 
line like the party lines so common in 
rural areas. Only one telephone has a 
bell, and that one is located at a point 
where one of the workers is present at 
all times. He takes all incoming calls 
and pages the wanted person over the 
loudspeaker system; that person then 
takes the call at a nearby telephone. 


Paged by Loudspeaker System 


Conversation can be carried on be- 
tween any two telephones. It is initiated 
by first calling the desired person over 
the loudspeaker system and asking him 
to go to the telephone. To facilitate such 
calling the microphone and telephone 
at each production stage are placed side 
by side. As mentioned before, such 
communication between two rooms can 
be carried on over the loudspeaker sys- 
tem without resorting to the use of the 
telephone, but normally this system is 
reserved for calling individuals and for 
distributing production information. 

Modern sound equipment is extremely 
flexible in its applications, and readily 
adjustable to special conditions and re- 
quirements. Nor is detailed knowledge 
of technica] features necessary either 
for installation or operation. In our case, 
for instance, the manufacturer of the 
amplifier equipment cooperated in the 
planning and installation of the system 
that was put in by our electricians. It 
happens that we had previously had a 
gong system for paging purposes, the 
wiring for which had been installed 
throughout the building in rigid con- 
duit. It was found possible to use this 
same wiring for the loudspeaker line, 
and thus save on wiring costs. 

A new circuit for the microphones 
was readily and economically run in the 
form of a two-wire lead-sheathed cable 
so that the total cost of the equipment 
and installation was small in proportion 
to the resulting economy of time an1 
improved coordination of production. 
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Don't Let Fire Delay Defense 


In the present emergency, days and hours saved by preventing fire are far more valu- 


able than insurance money. Good housekeeping, adequate barriers, first-aid and 


sprinkler protection, reliable water supply—all help to keep production flowing 





Large areas invite large fires. 


No FORM OF INSURANCE is an accept- 
able substitute for munitions damaged 
or destroyed by fire, or for manufactur- 
ing equipment rendered useless for the 
production of more munitions. Continu- 
ity of defense production is an essential 
objective in the present serious national 
emergency. 

Most manufacturing fires and explo- 
sions are preventable. In the production 
program. prevention of delay caused by 
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CARL G. RICHMOND 


Major, Corps of Engineers 
United States Army 


fire can be secured through maintenance 
of good housekeeping conditions; sub- 
division of values; provision of adequate 
physical barriers to prevent the spread 
of fire; elimination of fire causes; provi- 
sion of adequate first-aid fire protection 


equipment: provision of automatic 
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Firewall cutoffs are effective in confining a fire and avoiding destruction of an entire plant 


sprinkler protection where there is 
either combustible construction or occu- 
pancy in connection with important ma- 
terial; and a thoroughly reliable water 
supply, with sufficient volume at ample 
pressure to prevent fire from spreading, 
and to extinguish one which gets away 
from the first-aid protection equipment. 

The best of good housekeeping is the 
first and most important principle of fire 
prevention. It must be impressed upon 
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management, foremen, and employees 
that the patriotic prosecution of the pro- 
duction program makes good housekeep- 
ing essential, so that carelessness with 
waste material, a common cause of pre- 
ventable fires and accidents, may be 
eliminated. 

Conditions of good general order and 
neatness do more than reduce the num- 
ber of fires; they result in fewer acci- 
dents and personal injuries; they pro- 
mote pride in the place of employment; 
they result in a better product. In every 
form of munitions manufacture, good 
housekeeping from the fire hazard stand- 
point will result in benefits to morale, 
to working conditions, and to product. 

Metal waste cans are essential for re- 
ceiving floor sweepings and other waste. 
These cans must be emptied or removed 
from manufacturing areas at the end of 
each day’s work to avoid difficulties from 
spontaneous ignition. Stock must be 
piled neatly. safely, and in a manner to 
avoid interference with distribution of 
water from automatic sprinklers. 


Check Outdoor Hazards 


Good housekeeping is as essential out- 
side manufacturing areas as it is inside. 
Rubbish, dry grass, and waste must not 
be permitted to accumulate outside 
where they will become a hazard to the 
plant if they should catch fire. There 
may be other exposure dangers, such 
as the storage in one area of a large 
volume of lumber, or easily burning 
sheds, that should be rearranged as a 
part of the good housekeeping program. 

A simple yet most effective means of 
preventing the loss of important muni- 
tions by fire is subdivision. This should 
be practiced wherever it is economically 
possible. If all the available engines for 
a particular airplane model should be 
gathered together in one storehouse, 
waiting for the aircraft bodies to be 
ready to receive the engines, a bad situa- 
tion would exist. One fire might con- 
ceivably destroy all the engines, thereby 
delaying the usefulness of an entire 
classification of aircraft. There should 
be a subdivision so that no fire 
could destroy all available units of a 
particular item. Airplane engines. for 
instance, should be divided in two, three, 
or more locations, where a fire involving 
one part of the available supply could 
not possibly involve other units. Much 
can be done to avoid possible delays in 
the production program by subdividing 
the storage of essential items, so that no 
one fire or accident can involve an em- 
barrassingly large percentage of the 
total supply. 

Large areas invite large fires. Sub- 


one 
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stantial physical barriers or complete 
firewall cutoffs are the most effective 
means of confining a fire, and avoiding 
destruction of an entire plant. Such cut- 
offs are essential to divide large areas, 
to separate manufacturing operations, 
and limit the spread of fire under ad- 
verse conditions. Automatic firedoors 
should be provided and well maintained 
at all necessary openings in fire-barrier 
walls. 
Openings 
stairs and 
tected to avoid ready transfer of fire 
between floors at such points. No other 
fire protection is as effective in limiting 


between floors. such = as 


elevators. must be so pro- 








For 25 years Major Carl G. Rich- 
mond has been interested in, has 
studied, and has worked at the 
prevention of fires in manufac- 


turing property. Graduating 
from M.I.T. in 1911, with an 
S.B. degree in Civil Engineering. 
he became Resident Engineer, 
Massachusetts Highway Commis- 
sion, then City Engineer and 
Superiniendent of Public Works, 
Revere, Mass. Here it was that 
he first decided to make it his 
life work to help prevent fires 
in industrial plants. Served as 
an officer with 602nd and 605th 
Engineers, in the World War. 
followed by a period in general 
contracting—then inspector, en- 
gineer, district engineer, and 
district manager of a group of 
Factory Mutual Fire Insurance 
Companies. A reserve officer 
since 1917, Major Richmond was 
recalled for service in the Office 
of The Under Secretary of War 
early in January, 1941 








the extent of a fire than physical bar- 
riers of non-combustible material, such 
as standard firewalls. 

Causes of fire in manufacturing 
plants are many, and they are continu- 
ally increasing in number. With hun- 
dreds of new processes and materials, 
the elimination of the causes of fire in 
production plants has become an ex- 
tremely technical subject, a specialized 
branch of engineering requiring broad 
training and experience in the funda- 
mentals of physics, chemistry, hydrau- 
lics, and electrical engineering. 

Special precautions should be taken 
when cutting and welding operations are 
done with portable equipment. The 
sparks introduce considerable hazard 
if there is combustible construction or 
occupancy in the vicinity. Combustible 
material, whether stock or equipment. 
should be removed from the vicinity of 
cutting and welding operations, and 
extra precautions, such as the presence 
of a watchman with a fire pail or chem- 
ical extinguisher, are always advisable 
and frequently essential. 

Dryers and ovens require special pro- 
tective equipment. Oil and gas burners 
require combustion safeguards. In the 
presence of flammable liquids, ventila- 
tion to assure removal of explosive 
atmospheres must be provided, and open 
flames must be avoided. The safety or- 
ganization of the plant must have com- 
petent technical supervision and con- 
tinually educate employees to under- 
stand the special hazards and _ fire 
causes, as well as methods for eliminat- 
ing them. 

First-aid protection equipment 
extinguished most of the fires occurring 
in manufacturing properties. The sim- 
plest and oldest first-aid fire protection 
is a pail of water, and there are many 
arguments to prove that it is still the 
best. A surprisingly small amount of 
water will generally extinguish a fire in 
ordinarily combustible material, if it is 
promptly applied. “A little fire is 
quickly trodden out, which, being suf- 
fered, rivers cannot quench.” 


has 


Must Be Instantly Available 


Modern manufacturing conditions fre- 
quently require more than a pail of 
water, however. There are distinct ad- 
vantages in the chemical and other 
familiar extinguishers that various con- 
ditions demand for good first-aid fire 
protection. It is essential that through- 
out all manufacturing properties some- 
thing with which to extinguish a fire is 
instantly available. The choice of. the 
most effective equipment requires the 
advice of a fire-protection engineer. 

Some of the newer firefighting equip- 
ment is surprisingly effective in the 
hands of the expert, but with inexpe- 
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rienced workmen the more simple forms 
of first-aid equipment are frequently 
preferable. Even though there may be 
types of extinguishing equipment which 
are capable of more effective results 
when correctly used, it must be remem- 
bered that first-aid fire protection equip- 
ment must be used with great prompt- 
ness to be effective; so it must be simple. 
Where simple, easily understood, and 
readily used first-aid fire protection 
equipment is not sufficient, there should 
be automatic protection that is not de- 
pendent on the human element. 

The most important fire protection 
device in munitions manufacturing 
properties is unquestionably the auto- 
matic sprinkler. Under average condi- 
tions, when properly installed, and with 
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percent of such fires have been held in 
check. The efficiency of automatic sprin- 
kler protection is somewhat better than 
96 percent perfect. In a 40-year period, 
over 50 percent of fires occurring under 
automatic sprinkler protection have 
been controlled by one or two heads. 
Over 80 per cent of such fires have 
opened not more than eight sprinkler 
heads, which is good evidence of prompt 
effectiveness and conservation of water. 

Rules for the physical layout of auto- 
matic sprinkler systems are standard- 
ized and few seriously substandard ar- 
rangements will be found; however, the 
presence of automatic sprinkler protec- 





Storing materials and partly finished products in two or more different locations may 
be insurance against complete stoppage of production in the event that a fire does occur 


ample water supplies, automatic sprin- 
kler protection readily rates over 90 in 
a scale where 100 represents perfection 
in total fire protection. The importance 
of automatic sprinkler protection can- 
not be over-emphasized. Manufacturing 
properties that have important values in 
single fire areas of either combustible 
construction or occupancy, are not suit- 
able for the production of munitions in 
the present emergency without thor- 
oughly reliable automatic sprinkler pro- 
tection. The term munitions plant in- 
cludes any manufacturing plant en- 
gaged in whole or in part in producing 
or storing equipment or supplies de- 
signed for military use. 


Installing Sprinkler Systems 


Seventy percent of all fires occurring 
during the last 40 years under auto- 
matic sprinkler protection have been 
practically or entirely extinguished by 
the sprinklers alone. An additional 26 
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tion will not guarantee control of a 
large fire. 

If the control valve of an automatic 
sprinkler system is closed at the time 
of a fire, it is obvious that automatic 
sprinkler protection does not exist. If a 
fire occurs and it is found that a sprin- 
kler valve is closed, it may be possible 
to open it if it is in a safe location, but 
the time lost may be sufficient to permit 
the fire to gain enough headway to con- 
vert the water to steam and render the 
sprinkler equipment ineffective. 

Every munitions manufacturing plant 
should make at least a weekly or, in 
many important instances, a daily in- 
spection, with a written record of the 
open or shut condition of every sprin- 
kler control valve. The danger that re- 
sults from a closed valve is so great 
that no sprinkler valve maintenance 
operation should be permitted, except 
on the authority of the chief engineer or 
master mechanic of the plant. If closed 
for repairs, the valve should be pro- 
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vided with a tag, and a reminder of the 
condition should be on the desk of the 
master mechanic for follow-up. When it 
is necessary to close a sprinkler control 
valve in a munitions plant, an intelli- 
gent watchman should be stationed 
nearby to open it promptly in case of 
fire. After a valve is permanently 
opened, it should. be so sealed that it 
positively can not be tampered with 
or, if it is tampered with, the condi- 
tion will immediately become apparent. 
The positive assurance that sprinkler 
control valves are wide open is the most 
essential inspection item of automatic 
sprinkler systems. Such assurance must 
be secured by drain tests. 

Although the layout of sprinkler sys- 
tems is standardized, the reliable provi- 
sion of an ample volume of water often 
has been neglected. No large or impor- 
tant manufacturing plant, dependent on 
electric power from an outside source, is 
content to rely on a single electric 
power line. To secure reliability, elec- 
tric power is secured from two or more 
sources, or from two or more directions. 
The same practice is essential with the 
water supply for fire protection. Abso- 
lute reliability of water supply must be 
secured for munitions-producing plants. 


Secondary Source of Supply 


A common method of securing reli- 
ability is through secondary sources of 
water supply, such as gravity tanks and 
fire pumps. These, in turn, must be re- 
liable, and reliability is determined by 
periodic tests under competent fire-pro- 
tection engineering supervision. Steel 
gravity tanks require periodic interior 
painting, but it may be possible to post- 
pone such internal painting until after 
the present emergency in order to se- 
cure at al] times the value of the tank 
for fire protection. Electrically oper- 
ated fire pumps are no more reliable 
than their source of electricity, and 
that requires checking. There are some 
instances where additional fire pump 
reliability can be secured by the installa- 
tion of fire pump equipment operated 
by a gasoline engine. The suction sup- 
ply for such fire pumps should be re- 
liable and of ample volume. so that the 
supply of water for fire protection may 
be sufficient to meet any emergency. 

It should be remembered at all times 
that there is no insurance money that 
can satisfactorily replace munitions or 
equipment that may be destroyed by fire 
in the present national emergency. Se- 
curity is the order of the day, and pre- 
venting delay caused by fire is one of 
the most essential items of security in 
the production of munitions. 
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Moving Out the Chips 


Chips too valuable to destroy: too light to re-ship without freight-rate penalties; 
and accumulating faster from two machines than four men could tote away. Faced 
with this problem, Stewart-Warner worked out a disposal system that has the answers 


FRANK A. ROSS 


Vice-President in Charge of Manufacturing and Engineering 
Stewart-Warner Corporation, Chicago 


H anpuine MACHINE CHIPS in our plant 
has traditionally been a task so simple 
that it could best employ simple meth- 
ods. It was one of those operations on 
which no one had managed to convince 
us that the theoretically more efficient 
way of doing the job with mechanical 
equipment was either necessary or as 
economical as doing it manually. 

Our procedure has usually been to let 
the chips drop into a tote box or drum; 
or, from a machine built with a chip pit, 
to shovel them out occasionally into 
waste barrels. The filled containers 
were then hauled away on a truck and 
empties put in their places. 





A New Set of Conditions 


When we received a defense contract 
involving the machining of a light alu- 
minum-magnesium alloy, it did not 
occur to us that we faced a totally differ- 
ent set of conditions in chip disposal. 
We set up a couple of 25-in. automatic 
screw machines, placed the conventional 
chip barrels alongside, and told a shop 
laborer to go over with his shovel once 
in a while to clear out the chip pits. 

As soon as those automatics began 
peeling metal off the bar stock, we 
discovered there had been something 
wrong in our calculations. The job re- 
quires removing a good deal of metal, 
and the alloy permits a fairly deep, fast 
cut. The chips are so light that they 
fluff out like so many pine shavings, and 
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Chip conveyor leads into hammer mill 
which breaks turnings into half-inch bits. 
empties into a bucket elevator. At ceil- 
ing height, buckets dump bits onto belt 














they show no tendency to mat down of 
their own weight. 

We found ourselves practically 
swamped in a sea of alloy chips. The 
pits of the machines filled every two 
or three minutes. The single shoveler 
could not keep up with- both automatics, 
even though he abandoned all his other 
duties. By the time we got those screw 
machines running steadily, we had a 
shoveler behind each machine pulling 
chips out of the pit, and a hand trucker 
serving each machine by hauling away 
the waste barrels and bringing up emp- 
ties. What’s more, these jobs kept the 
men really hustling. 


More Orders Coming 


It was plain that this labor-costly 
method could not continue. We were 
getting more orders for the same de- 
fense materials, and we had several 
more of the automatic screw machines 
on order. So, with the aid of the ma- 
chine tool manufacturer and of the 
makers of conveying equipment, we de- 
veloped a method for handling the chips 
mechanically. 

There are a number of these auto- 
matic screw machines in one line. Each 
one carries a 6-ft. chip conveyor lead- 
ing out of the pit—a double chain con- 
veyor with pusher bars to drag out the 
chips on the flat steel surface between 
the two chains. The short conveyors are 
feeders emptying into the big conveyor 
that serves the entire row of automatics. 

The main chip conveyor consists of a 
double chain conveyor with pusher bars 
running in a trough. This conveyor runs 
the full length of the machine line. 

Merely carrying the chips away from 
the machines proved to be not an ade- 


quate solution of the chip-disposal prob- — 


lem. The chips must still be removed 
from the shop, and, as they are valuable, 
they are shipped away for refining and 
reworking into usable*metal. We in- 
stalled a baler, in full confidence that 
we thus had the problem licked. We 
were disappointed. Even baled, the 
waste is so light that a boxcar loaded 
to the roof holds only 18,000 pounds, 
which is below the railroad’s tariff mini- 
mum, and therefore involves a freight- 
rate penalty. The material is too valu- 
able, and too lightweight, to be prop- 
erly shipped in an open gondola subject 
to losses from pilferage and from 
weather. 

Our chip conveyor now leads into a 
hammer mill, which breaks up the turn- 
ings into half-inch bits. The hammer 
mill empties into a bucket elevator, 
which carries the material up to a level 
just under the ceiling. The buckets 
dump on a belt conveyor at that height, 
and the belt in turn leads into a hopper 
controlled by pull ropes from below. 
JULY, 
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Out of the pit come the chips, on the 6-ft..chip conveyor that each automatic screw 
machine carries, and into the main conveyor that takes them on to the hammer mill 
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Too light to fill a freight car without freight-rate penalties, alloy chips are melted in a 
furnace, cast into pigs, and the pigs then sent on their way to the refiners 


The solution for the carloading prob- 
lem seems now to be melting the alloy 
in a furnace, casting it in pigs, and ship- 
ping the pigs to the refiner. We in- 
stalled a gas-fired furnace with a 16x20- 
in. pot—it belonged to one of our divi- 
sions and was not in there. One 
man was given the job of feeding this 
furnace and pouring the molten metal. 
Because it was considered an experi- 
mental installation, everything was done 


use 
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by hand. The experiment proved to our 
satisfaction that this is the eventual way 
to dispose of our chips. But the furnace 
was too small to cope with the load. So 
we took it out, and, as this is written, 
are awaiting a furnace of larger ca- 
pacity. Meanwhile, for lack of a better 
method, we are dumping the crushed 
chips into open cars, and sending them 
on their way to the refiner, until our 
planned system is in full operation. 
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Lockheed Aircraft's problem of space for hiring new and training older employees was 
solved by the personnel building, where everything pertaining to workers is taken 
care of in one concentrated area—saving time and confusion for everyone concerned 


Fiacep WITH THE PROBLEM of hiring 
thousands of new employees and train- 
ing many experienced employees for 
advanced jobs. Lockheed Aircraft Cor- 
poration decided to house its rapidly 
expanding personnel activities in a new 
building designed to meet these needs. 
A plan was prepared jointly by the 
plant layout and industrial relations 
executives, with the help of the archi- 
tectural firm employed by the company. 
Put out under contract, the building was 
rushed to completion in 34% months. 
The completed building is a two-story, 
stucco structure, 60 by 150 feet. There 
are three entrances on the first floor. 
The main entrarice is on a street pass- 
ing the entire factory area, northwest 
of the plant. This entrance is used for 
all people called by the employment 


E. C. OSBORN 


Industrial Relations 
Lockheed Aircraft Corporation 
Burbank, Calif. 


department for interviews for job 
openings. 

The area surrounding the entrance at 
the west for all “first call” applicants 
is off the street, is paved, and a huge 
awning covers 2,400 square feet. This 
space is used by applicants who are 
waiting for a preliminary interview. 
Tables and benches are provided for 
filling out small application cards. 

The third entrance is from the plant 
side and is for employees. All entrances 
have wide double doors. 

The first floor houses the employment 
department and the employee service 


departments. The largest area is for 
the employment department, with a 
large open space for employment rec- 
ords work. A main lobby runs the width 
of the building, with a large reception 
“island” in the middle. 

At the end of the records division, 
near the “applicants” entrance, a coun- 
ter is provided for preliminary inter- 
viewing and a lobby for applicants. The 
other end is a counter for employee con- 
tacts regarding birth certificates, vaca- 
tions, and so forth. There are two of 
these windows for contacts concerning 
pay checks. 

To the left of the hall leading from 
the lobby are seven booths, glass above 
wainscoting, for final or actual employ- 
ment interviews. These final booths are 
situated to permit hired employees to 
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Layout of the first floor of the personnel building. 


On the second floor are three classrooms, a room for psychological testing. 


file room for applications, as well as offices for the educational departments and for the industrial relations director and his staff 
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proceed into the records section for 
“signing up. 

To the right of this hall are offices for 
the employment manager, three offices 
for special interviews with executive 
and technical applicants, two offices for 
employees to discuss transfers with the 
employment department staff, and a 
small conference room for groups of 
ten or twelve. 

At the smaller end of the first floor 
are located all the functions of the em- 
ployee service department. Here is a 
main office section with a counter for 
employees to make contacts concerning 
group insurance, pay for sick leave, and 
the like. 

At the end are offices for the depart- 
ment manager, the safety engineer, and 
the group insurance supervisors. 

The medical unit provides complete 
facilities for pre-employment examina- 
tions (both men and women) for more 
than 150 people a day. consultation 
rooms for the doctor and the nurse, and 
laboratory facilities. In addition, first- 
aid stations are located elsewhere in the 
factory. 

There are three stairways to the sec- 
ond floor. From the main lobby, a stair- 
way for employees and those calling 
from the outside is controlled by the 
receptionist at the “island.” 


Pyschological Tests Upstairs 


The stairway from the applicants’ en- 
trance is used by applicants who, as a 
result of their interviews, are sent up- 
stairs for pre-employment psychological 
testing. 

The third stairway is from the plant 
side and is an outside covered entrance 
to permit employees to enter classrooms 
without passing through the downstairs. 

The largest amount of space upstairs 
is taken by three classrooms. The doors 
hetween these rooms may be opened 
to make one huge room. Equipment for 
the classrooms consists of steel folding 
chairs and 5 by 5 ft. folding tables, so 
that any combination may be installed 
to meet the needs of drafting instruc- 
tion, visual instruction, and so forth. 
\lso. loud speakers are installed in the 
classrooms, with broadcast connections 
at various points, 

\ large room is provided for psycho- 
logical testing. Next to this is a room 
in which all applications are filed, with 
desks for reviewing and selecting from 
these applications. 

\cross the main hall from these class- 
rooms and testing rooms are a library, 
offices for the education department, 
and, at the end of the hall. offices for 
the industrial relations director and his 
staff. 

\ smaller building of almost identical 
design will start construction soon for 
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Hope for those who enter here. Everyone called by the employment department for 
job-opening interviews uses the main entrance of the personnel building, shown above 


the employment, employee service, and 
educational requirements of the sub- 
sidiary Vega Airplane Company. 

All flooring in the Lockheed building 
is linoleum, with the exception of the 
classrooms. which have been left in nat- 
ural wood. 

Air conditioning provisions have been 
installed. and the building will be com- 
pletely air conditioned before the end 


of the summer. 

The interior is done in wood paneling 
and plaster board. The plaster board 
was used to eliminate the construction 
delay of waiting for plaster to dry. In- 
terior paint is in two tones of green, 





previously standardized throughout the 
factory. 

From the main reception desk in the 
lobby a loudspeaking system has been 
installed, which broadcasts at several 
points inside and outside the building 
for “paging.” 

Lighting is by indirect overhanging 
fixtures at 6-ft. intervals, using 250-watt 
bulbs. 

Steel casement windows are used 
throughout. 

The entire building was constructed 
at a cost of $68,000. 

And already we are planning a 
$12,000, 30-ft. extension to this building. 


aad 
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Here is the employees lobby, where workers can ask questions about birth certificates. 
vacations, and so on. Two of the windows are for inquiries about paychecks 
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Readers are invited to contribute brief 
ordinary maintenance accomplishments. 


> « 
SMNMaintenance Sevoice Shorts 
illustrated articles reporting out-of-the 
Accepted articles will be paid for 


MECHANICAL POWER TRANSMISSION 


Special Coupling Speeds 
Up Motor Testing 


SouRCE 


Reliance Electric & Engineering 
Company, Cleveland 


An ingenious type of flexible connec- 
tion to speed the coupling and uncoup- 
ling of motors in our laboratory and 
on the test floor uses standard automo- 
tive or truck-type universal joints. All 
but about 3 inches of their long torque 
tubes are cut off and the universal 
joints connected in pairs by splines 
welded into the ends of the shortened 
tubes. Special adapters, bolted to the 
other ends of the universal joints, are 
in turn bolted to whatever size flange 
is required for use with the diameter of 
motor shaft involved. 

When, as in test work, mechanical 
connections between pieces of equip- 
ment are neither rigid nor permanent 
and the loads imposed are frequently 
severe, particularly on dynanometer 
tests, there is always a chance that a 
coupling may fly apart. Protection 
against this possibility with the new 
coupling has been afforded by inclos- 
ing the universal] joints in a specially 
constructed safety cover. 

Made from %%-in. steel plate, these 
covers are 12 inches long and 7% inches 
in diameter. The lower half is welded 





to a 214-in. pipe stand or pedestal which 
is securely bolted to the floor when in 
use. Hinges are welded to the top and 
bottom halves of the cover to facilitate 
its opening. A locking lug is used to 
hold the cover closed. A collar, made 
of the same steel plate and welded in 
position inside the halves of the cover, 





fits closely around the spline to limit the 
length of travel of any bursting part. 

The great advantage of the new coup- 
ling lies in the ease and speed with 
which motors to be tested can be cou- 
pled and uncoupled. Most of the time 
saved is that which ordinarily would be 
consumed in getting the machines into 
perfect alignment before operating. 
This necessity is entirely eliminated by 
the use of the universal joints. 


SERVICES AND MAINTENANCE 


Roller Bearing Supports 
Protect Steam Lines 


SOURCE 
The Timken Roller Bearing Company 
Canton, Ohio 


Tapered roller bearing conveyor 
tubes have been installed as supports 
for the hot water lines at the Front 
Royal, Va., plant of the American Vis- 
cose Corporation. The steam line sup- 
ports at the Nitro, West Va., plant of 
this company also are equipped with 
tapered roller bearings. 

As shown in the illustration, the 
bearing mounting consists of a conven- 
tional conveyor tube 8 inches long, 
equipped with tapered roller bearings 
and appropriate inner and outer seals 
at each end of the tube. Adjustment 


of the bearings is obtained through col- 


if 


Use of automotive-type universal joint as coupling makes precise alignment unneces- 


sary when testing motors. 
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A \%-in. steel cover affords protection in case of failure 
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lars placed over the shaft and locked 
by means of two setscrews. The bear- 
ings were packed during assembly with 
a light-to-medium lime-base grease. 

The supports provide assurance that 
contraction and expansion of the pipe 
lines will not impose any undue stress 
on either the lines or the supports. 


Strings Make It Easier to 
Recover Dropped Tools 


FrANK V. FAuLHABER, Brooklyn 


Whenever repairs or adjustments 
must be made on machinery or equip- 
ment where tools may be difficult to re- 
cover if they slip out of the hands, one 
maintenance man attaches a piece of 
stout twine of suitable length to one end 
of a tool, and ties the other end to his 
belt, or to the machine. 


Maintenance men frequently must 
undertake jobs where the field of 
operations is not readily accessible. 


Wrenches, screwdrivers, and other tools 














EXI 


IHE same dependability in Exide Batteries that 

has made them so real a part of America’s 
industrial progress now gives these batteries an even 
graver task. 


Inthe nation’s military forces—in the Army’s mech- 
anized divisions, in the air force, and in the Navy 
'—Exides have been entrusted with functions in which 
no battery dares fail. 


Behind these front lines of defense—in our mines 
and manufacturing plants, our farms, our railroad 
and communication systems, our fleets of buses and 
trucks, our electric generating plants, steamship lines, 
fishing fleets, and Diesel-powered con- 
struction equipment, even in our hospitals 
and public buildings— Exide Batteries are 
steadily, dependably serving the nation. 


It is not by chance that Exides have 
been placed in so many key positions. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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The battery that helped fo build America 
...ow helps to make her STRONG 


Exide 


IRONCLAD 
BATTERIES 






















For fifty-three years they have been proving how well 
they merit this confidence. 


Most storage batteries look very much alike—out- 
side. Inside, you find the differences that count. In an 
Exide-Ironclad you find a positive plate unlike all 
others. Slotted rubber tubes retain the active material 
while exposing it freely to the electrolyte. Higher 
power ability, greater ruggedness, and longer life 
are the result. This is but one example. 


Look behind an Exide Battery and you find a manu- 
facturer and a service organization with policies de- 
signed to benefit the user by insuring the utmost in 
performance, and the longest, most de- 
pendable and economical battery service 
that human skill can provide. 


These are the reasons why you can 
confidently entrust your own battery 
needs to Exide. 
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slip from the hands and are often hard 
to retrieve. Considerable valuable time 
and effort are often wasted in this way. 
On jobs where more than one tool 
must be used at the same time, or alter- 
nately, this expedient is helpful in facili- 
tating the work and saving tempers. 
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Holes Drilled Along Crack 
Save Time in V-ing Out 


Epcar WALKER, Milwaukee, Wis. 


\ considerable amount of time and 
effort are required to chip the crack 
in a large casting to a V-shape prepara- 
tory to welding. Much of this time can 
be saved by drilling a series of closely 
spaced holes to the proper depth along 
the crack, on both sides of the broken 
part. It will then be an easy matter to 
chip out small pieces between holes. 

The illustration shows how this meth- 
od was applied to a broken spoke in a 
large iron wheel. 


Graphite Better than Oil 
for Lubricating Locks 


m.-C. New York 


SLEMAN, 


When exposed for long periods either 
to the weather or to the action of cor- 
rosive fumes or vapors inside buildings, 
padlocks frequently become difficult or 
operate. In most in- 
stances when locks of this type bind 
the trouble can be laid to insufficient 
lubricant or to the use of a lubricant 
that is unsuitable for the service. Mod- 
ern padlocks are built with very close 
clearances between their moving parts 
and unless these surfaces are kept clean 
and free-moving. trouble is almost cer- 


impossible to 


tain to be experienced. 

There are several reasons why oil, 
even the finest, should not be used to 
lubricate padlocks and cylinder locks. 
Among these are its tendency to pick 
up dust particles from the atmosphere 
and form gummy deposits that will bind 
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the close-fitting parts. Also when locks 
are exposed to extremely low tempera- 
tures the viscosity of the oil may in- 
crease enough to cause trouble. 
Powdered graphite is the ideal lock 
lubricant. It will not gummy 
and it is not affected by low tempera- 
tures. Graphite can be applied through 
the key hole of the lock with a small 
bulb syringe or other device by which 
a small amount may be blown into the 
interior working parts of the lock. 


become 


Signals Warn of Trucks 
in Inter-Building Tunnels 
Source 


National Cash Register Company 
Dayton, Ohio 


To prevent traffic jams in narrow 
passageways or tunnels only wide 
enough to accommodate one motor 


truck train at a time, truckers are re- 
quired to pull an overhead cord that 
hangs at a handy height for the trucker 
about to enter the passage. The cord 
throws a switch that lights a sign at 
each end: “Motor Truck in Tunnel.” 
As he emerges from the narrow way, 





Pulling cord that lights signs at each tunnel entry, warning that truck is in transit 
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the trucker encounters another cord 
which is attached to the three-way 
switch at the other end. He jerks it and 
the lighted sign goes off. 

In particularly ticklish localities, the 
trucker is also required to ring a push- 
button-actuated bell before entering 
the tunnel with his truck. This bel] 
gives a sharp peal and warns every- 




































































one who is near enough to have any 
intention of entering the tunnel, 


Acid Cleans Dirty 
Gage Glasses 


S. H. Coteman, Roanoke, Va. 


Gage glasses of low-pressure heating 
boilers, steam-using process equipment, 
open-type water heaters, and similar ap- 
pliances in which the upper portion of 
the gage glass contains steam can easily 
be cleaned while still in place, thus 
saving the trouble of dismantling the 
gage. 

A short length of rubber tubing is 
slipped over the outlet of the drain cock, 
as shown in the drawing. Then a sufh- 
cient quantity of muriatic (commercial 
hydrochloric) acid solution to fill the 
glass is mixed, using one part acid to 
three parts water, and placed in an 
enamelware dipper. 

Cleaning is done in the following 












KEEP THEM YOUNG WITH HYATTS 
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TOUGH JOBS 
: LIKE THIS CALL 
FOR QUALITY 
BEARINGS 
LIKE HYATTS 


Four DIVINE CANVAS CUSHION 







| « WHEELS, Hyatt equipped, support upper 

end of Sly ““Masterblast’’ barre!. Divine 
Brothers Company, Utica, N. Y., are the 
wheel builders. The W. W. Sly Mfg. 


Co., Cleveland, build the mill. 






BUILT TO TAKE IT Hyatt Roller Bearings are 


found in the toughest assignments! And 






where bearing precision as well as bearing 
capacity is vital, you’ll find Hyatts just as 
extensively used. ‘hat’s what we mean by 
Hyatt Quality —correctness of design and 
accuracy of manufacture to meet bearing 
applications of every description. Hyatt 
Bearings Division, General Motors Sales 
Corporation, Harrison, N. J., Chicago, 
Pittsburgh, Detroit and San Francisco. 
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manner. First, the bottom gage valve is 
closed off tightly. Next, the drain cock 
is opened and the top gage valve throt- 
tled until there is a slight flow of steam 
through the rubber tube. The tube is 
then immersed in the dipper, taking 
care that the velocity of the outflowing 
steam is controlled so that there will be 
no splattering. Steam from the tube is 
allowed to heat the acid, to minimize 
danger of breakage that might occur if 
cold acid were brought in contact with 
the heated gage glass. 

After the acid is heated, and with the 
tube still immersed in the dipper, the 
upper gage valve is closed, shutting off 
the flow of steam. Steam remaining in 
the gage glass will condense and cause 
acid from the dipper to rise up in the 
gage glass until it is very nearly full. 
The drain cock is then closed and the 
acid allowed to remain in the glass until 
all deposits are dissolved, a procedure 
which should not consume more than a 
few minutes. When all interior surfaces 
are clean, the drain cock is opened, all 
acid is blown out, and the gage glass is 
replaced in service. 

To minimize danger to eyes and skin, 
it is advisable to wear goggles and rub- 
ber gloves whenever acid is handled, es- 
pecially when doing a job of this kind. 


ELECTRICAL UTILIZATION 


They Didn't Suspect 
The Interpoles 


Dana Gipson, Toledo, Ohio 


The fact that it is seldom safe to 
take too much for granted, or assume 
that the other fellow couldn’t have 
made a mistake. was forcibly demon- 
strated to us recently when it became 
necessary to send one of our 50-hp. 
motors to a repair shop to be baked. 

In due time the motor was returned 
to us in what we thought was first- 
class shape. After it had been bolted 
down and connected to the line we dis- 
covered, however, that it arced viciously 
at the commutator when running with- 
out any mechanical load other than its 
own friction and windage. A thorough 
check of the neutral gave no clue to the 
trouble. Then it was thought that one 
or more of the armature coils might be 
faulty; therefore the armature was care- 
fully checked, without result. 

In desperation after an hour or so 
of this kind of testing and checking 
we switched the interpole leads—be- 
cause that was about the only thing 
that had not been tried—and the arc- 
ing disappeared. 
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In a hurry, and without stopping to 
think, a motor repairman had con- 
nected the interpoles in reverse and 
neglected to give the motor a running 
test. But a simple mistake that took 
only a moment to make caused us a 
delay of about two hours and a great 
deal of extra work. 


Flexible Heating Elements 
Help to Cure Bearings 


SOURCE 


General Electric Company 
Schenectady, N. Y. 


Fastened in snake-like fashion along 
the top, bottom, and sides of a curing 
oven at the Harris Products Company’s 
plant, Cleveland, Ohio, six 2,500-watt 
standard, flexible heating units provide 
the heat for curing a special type of 
bearing. 

The rotative type of bearing assembly 
manufactured by this company consists 
of a metal alloy sleeve into which a 
rubber, and then a graphite bronze 
sleeve, well coated with petrolatum, are 
inserted. After a solid steel rod has 
been forced through the sleeves, ap- 
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proximately 100 are put into the oven 
on a rack for curing. This process, 
which bakes out the petrolatum, takes 
about 15 hours at a temperature of 150 
degrees Fahrenheit. 

The oven is controlled by a time 
switch which automatically turns the 
current off. 


Sometimes It’s Wise to Let 
Utility Outweigh Looks 


GitBert LINDGREN, Electrical Foreman 


Hudson Valley Fuel Corporation 
Troy, N. Y. 


A terrible-looking job? Yes. But in 
this spot where conduit is difficult to 
run and vibration always present, we 





wired for lights with non-metallic flex- 
ible cable. It took less than one-half the 
time required to install conduit. 
Another advantage is that during our 
frequent alterations of machinery the 
flexible cable can be quickly and easily 
moved out of the way, then replaced. 
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How to Reverse and Change Speed of 
A.C. and D.C. Motors 


R. LAMPHERE 


Industrial Motor Engineering Department 
Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


Meruons of reversing the direction of 
rotation or changing the speed of com- 
monly used types of a.c. and d.c. motors 
are illustrated in the diagrams. These 
diagrams apply to all motors of the 
types listed, regardless of horsepower, 
voltage, speed, or lead markings, but do 
not include any switches or controllers 
used to accomplish the connection 
changes. 

Phases and their corresponding leads 
are labeled A, B, C. The standard 
method of marking terminals followed 
by NEMA involves the use of symbols 
T,, T., T,. These markings are used on 
all machines of present-day design. 
There are many machines in service, 
however, that either do not have NEMA 
markings, or whose lead tags have been 
removed. Therefore to avoid possible 
confusion, letters have been used in 
these diagrams. 

It is common practice to make motors 
dual-voltage where possible. This is usu- 
ally accomplished by dividing the wind- 
ings into two parts, eonnected in series 
for high voltage or in parallel for low. 
It necessitates bringing out more leads 
than are shown in the diagrams. For 
example, a 220/440-volt, three-phase, 
single-speed induction motor will have 
nine leads. The principles of reversing 
and speed control, however, are not 
affected. 

Three-phase multispeed induction mo- 
tors may have 6, 8, 12, or 14 leads. They 
are nearly always made single voltage. 

The term regulation is a measure of 
the change of speed with increase in 
load on a motor. It may be expressed: 
Regulation = (No-Load Speed — Full- 

Load Speed) ~ Full-Load Speed 

Range of speed control is not given 
because no general statement can be 
made. Output of a motor at low speeds 
is limited by the safe temperature rise. 
The output at high speeds may be lim- 
ited by the torque characteristic of the 
motor, safe temperature rise, or by poor 
commutation at such speeds. 


Polyphase Motors 


1. Squirrel-cage induction (three-phase, 
single speed). 
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Regulation: Small. 

Speed control: None. 

To reverse: Interchange any two 
of the line leads to the motor. See 
Figure 1. 


2. Squirrel-cage induction (three-phase, 
multispeed ). 

Regulation: Small. 

Speed control: Adjustable constant. 
Efficient.. May provide two, three, or 
four speeds. 

To reverse: Interchange any two of 
the line leads to the motor. See Figure 1. 


3. Squirrel-cage induction (two-phase, 
single-speed, four-wire ). 

Regulation: Small. 

Speed control: None. 

To reverse: Reverse leads for either 
phase. If both phases are reversed, 
motor will continue to operate in the 
same direction. See Figure 2. 


If lead markings become lost, leads 
for the same phase may be identified by 
means of a dry cell, since there will in 
general be no electrical connections be- 
tween the phases. 

On a 220-volt system voltages should 
be as follows: 


I 


™~ 


L,, 220 
L,, 220 
7-L:, 156 


-L,, 156 


\ 


| 


i 


If the midpoints of phases A and B of 
the supply system are not connected to- 
gether, voltages L,-L,, and L,-L, will be 
zero. 


4. Squirrel-cage induction (two-phase, 
multispeed, four-wire ). 


Regulation: Small. 

Speed control: Adjustable constant. 
Efficient. May provide two, three, or 
four speeds. 

To reverse: Reverse leads for either 
phase. If both phases are reversed 
motor will continue to operate in the 
same direction. See Figure 2. 


5. Squirrel-cage induction (two-phase, 
single-speed, three wire). 


(Continued on page 108) 
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remo wich the peered of a hundreds of heavy dies used in North American's 
winch, Same truck quickly car- drop-hammer department 

ries die to storage area. 


@ Geared for highest efficiency in turning 


Below: Aerial view of North American Aviation's huge 

Inglewood, California factory. Vast areas and heavy 

handling operations of aircraft plants emphasize the 
need for Baker Trucks. 


out fighting planes for the United States 


and Great Britain, the huge modern plant 





of North American Aviation, Inc., at Ingle- 
wood, California, uses every available means 
for stepping up production. Baker Trucks 
are called into service in the busy drop- 
hammer department, where they make short 
work of removing and installing heavy dies, 
carrying them rapidly to and from the 


outside storage area. 


BAKER INDUSTRIAL TRUCK DIVISION 
of THE BAKER-RAULANG COMPANY 
2178 WEST 25th STREET + CLEVELAND, OHIO 





In Canada: RAILWAY AND POWER ENGINEERING CORPORATION, LTD. 
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How to Reverse and Change Speed of 


A.C. and D.C. Motors 


Regulation: Small. 

Speed control: None. 

To reverse: Interchange the two 
outside wires, leaving the common, 
neutral, or middle wire fixed. See 
Figure 3. 


If lead markings become lost, the com- 
mon wire may be located by means of a 
dry cell and ammeter. The resistance 
between the common wire and either of 
the outside terminals will be half that 
existing between the two outside termi- 
nals. Since the common wire carries 40 
percent more current than either of the 
outside wires, it may be heavier, and 
thus may be detected by visual in- 
spection. 

On a 220-volt system voltages should 
be as follows: Re 

L-L,, 312 
L-b,, 220 
L,-L,, 220 


6. Squirrel-cage induction (two-phase, 
multispeed, three-wire) . 

Regulation: Small. 

Speed control: Adjustable constant. 
Efficient. May provide two, three, or 
four speeds. 

To reverse: Interchange the two 
outside wires, leaving the common, 
neutral, or middle wire fixed. See 
Figure 3. 


The three-phase induction motor is 
the most common of all motors. Two- 
phase, four-wire motors are much less 
common, while the three-wire is rarely 
encountered. Any two-phase, four-wire 
motor may be operated on a three-wire 
system of like voltage by joining the 
phases together at one end and using 
this lead as the common terminal. 

Regulation of the general-purpose in- 
duction motor is small, on the order of 3 
or 4 percent but motors used for hoist or 
punchpress service may have regulations 
varying from 7 to 15 or 20 percent. 

Totally-inclosed fan-cooled induction 
motors designed to run at high speeds, 
3,000 r.p.m. or above, may have external 
blowers of a type that is not suitable 
for both directions of rotation. If so, the 
motor will not carry its full load at a safe 
temperature when reversed. A blower 
for the desired direction of rotation may 
be obtained from the motor manufac- 
turer. The best way to tell whether the 
motor has this type of blower is to re- 
verse it and feel the draft of air being 
blown through the external ducts. 
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(Continued from page 106) 


7. Synchronous induction. (An induc- 
tion motor with a slotted squirrel-cage 
rotor. It comes up to speed as an induc- 
tion motor, then locks into step and 
runs as a reluctance motor.) 


Regulation: Zero. The motor op- 
erates at a synchronous speed deter- 
mined by the number of its poles, and 
the line frequency. Rarely used in sizes 
above 5 horsepower, because of ex- 
tremely poor power factor, efficiency, 
and very large frame for a given output. 
The same stator with a squirrel-cage 
rotor will deliver about three times as 
much horsepower running as a straight 
induction motor. 

Speed control: None, unless stator 
has a multipolar winding when control 
is adjustable synchronous. If stator has 
multipolar winding, the leads may be 
connected to obtain different numbers 
of poles. These are usually given on a 
connection plate attached to the motor. 

To reverse: Reversing is accom- 
plished as outlined for the squirrel-cage 
motors listed previously. 


8. Wound-rotor induction. 


Regulation: Small for low values of 
rotor resistance, and increasing as re- 
sistance is added to the rotor circuit. 

Speed control: Varying. With a 
multi-winding it is adjustable varying. 
This is a very inefficient method of 
speed control, decreasing in efficiency 
as the speed is reduced. Power is wasted 
in the regulating resistors. Control of 
speed is obtained by inserting external 
resistance in the rotor circuit. Speed 
may be varied from near synchronous 
down to zero for a given torque load. 
Operation at low speeds is likely to be 
unstable unless sufficient external re- 
sistance is added to the rotor circuit. 
Output at any speed is limited by the 
safe temperature rise of the motor. 
Wound-rotor motors are usually de- 
signed to furnish a shaft horsepower 
proportional to their speed down to half 
speed. Below this speed the output 
should be further reduced because of 
poorer ventilation at the low speeds. 
See Figure 4. 

To reverse: Reversing is accom- 
plished as outlined for squirrel-cage 
motors. Rotor leads are not altered. 


9. Synchronous. 
Regulation: Zero. 
Speed control: None. 
Reversing: Reversing is accom- 


(Continued on page 110) 
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It’s 9 to 1 you'll be “soaked” plenty, too, IF you don’t look to 


your Electrical Wiring NOW! 


You're skating on thin ice unless you know 
definitely just how safe—or otherwise— 
your wiring circuits really are. 

Electrical failuresare costly. Preventthem 
before they happen! Check-up on your 
electrical wiring, now, before it’s too late... 
before those new defense contracts add an 
extra burden to what may be already over- 
loaded circuits. Remember, too, that even 
without that extra strain, authorities agree 
that nine out of ten industrial plants need 
rewiring. 


Is your plant one of them? 

Now is the time to find out... And 
Anaconda is only too glad to help you. 
Simply ask for your free copies of “The 
Industrial Wiring Survey” and the “Indus- 
trial Wiring Guide.’ The Survey enables 
you to make a step-by-step check of your 
plant’s wiring needs; the Guide shows you 
how to remedy the conditions found. 

Don’t risk electrical failure and plant 
shutdowns when they are so easy to pre- 
vent! Send for your free copies now. 


Anaconda Wire & Cable Company e General Offices: 25 Broadway, N. Y.C.; Chicago Office: 
20 N. Wacker Dr. @ A subsidiary of Anaconda Copper Mining Company e Sales Offices in Principal Cities 


nomena t Wbee & Coble 
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Two free books for you! They'll simply, 
surely find any electrical wiring trouble 
in your plant; explain how to correct it. 
Write for them today! 
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A.C. and D.C. Motors 


plished as outlined for squirrel-cage 
motors. The field circuit does not have 
to be altered. 


Reversing the phase sequence of the 
stator winding changes the direction of 
rotation of any polyphase motor. This is 
universally true, and is the one funda- 
mental principle involved. 


Single-Phase Motors 


10. Straight repulsion. 


These motors are commonly used 
in fractional-horsepower sizes. 
Regulation: Large. 


Speed control: Adjustable varying. 
Efficient. Control of speed is obtained 
by mechanically shifting the brushes. 
For maximum speed the brushes should 
be set just a few degrees off hard 
neutral. As the brushes are shifted 
from this position towards soft neutral, 
the speed will fall off. 

To reverse: Shift the brushes to the 
side of hard neutral. The 
speed-torque characteristics are the 
same in both directions and are sym- 
metrical about the neutral points. 

As the brushes are moved around 
the commutator there will be found four 
positions of zero torque for every pair 
of poles. There are two hard and two 
soft neutral positions. On hard neutral 
the motor will draw a large current 
from the line, and buzz and. vibrate 
loudly. A slight shift of the brushes in 
either direction will cause a rapid rise 
in torque. If the brushes are shifted 
clockwise, the torque will be counter- 
clockwise, and vice versa. With the 
brushes on soft neutral the motor will 
draw only a magnetizing current from 
the line. Shifting the brushes in either 
direction will cause a gradual rise in 
torque. 


opposite 


tl. Repulsion-induction. These motors 
are rarely used above 5 horsepower. 


Regulation: Mediuni. 

Speed control: Adjustable over lim- 
ited range. Inefficient. 

Control of speed is obtained by me- 
chanically shifting the brushes in the 
same manner as for the straight repul- 
sion motor. This motor is a repulsion 
motor with a squirrel-cage winding 
buried under the repulsion winding on 
the rotor. Due to the inherently con- 
stant-speed characteristic of the cage 
winding, this type of motor will not 
operate over as great a range as the 
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How to Reverse and Change Speed of 


(Continued from page 108) 


straight repulsion without excessive 
heating. 

To reverse: Reversing is accom- 
plished as outlined for the straight 


repulsion type. 


12. Repulsion-induction — (electrically- 


reversible type). 


Regulation: Medium. 

Speed control: Adjustable over 
limited range. Inefficient. Usually no 
provision is made for speed control 
with this type of motor, 

Control is obtained in the manner 
outlined for the repulsion-induction mo- 
tor. Should not be used where variable 
speed is desired. 

To reverse: Alter connections to 
stator winding. Connection plate and 
lead tags are always supplied, and 
the correct connections should be in- 
dicated by them. 

This motor has in effect two stator 
windings displaced from each other by 
a small angle. The brushes are set half- 
way between the hard neutral points for 
each winding considered alone. There- 
fore one winding will cause clockwise 
rotation and the other counter-clockwise 
rotation. In practice the motors are 
wound with a main and two shifter wind- 
ings. For a single voltage, the main 
winding will have six leads. The main 
winding and one shifter winding are em- 
ployed for clockwise rotation while the 
main winding and the other shifter wind- 
ing are used for counter-clockwise rota- 
tion. See Fig. 5. 

If identifying tags become lost, the 
best way to locate the main winding is 
as follows: 

(a.) Disconnect all stator leads. 

(b.) Measure accurately the direct- 
current resistance of the three windings. 
If they are all the same, take any one at 
random and set the brushes at its hard 
neutral and call it the main winding. If 
there is a difference in resistances the 
two shifter windings should have the 
same resistance, and the odd one will be 
the main winding. For electrically- 
reversible service the brushes should be 
set at the hard neutral of the main 
winding. 


13. Repulsion-start, induction-run. This 
is the most common method of starting 
single-phase motors of 14-horsepower 
end over. 
Regulation: Small. 
Speed control: None. 
(Continued on page 112) 
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a Motor? “ 


HOW MUCH punishment should 
amotor be able to take? This is an 
important question to motor buyers 
... for you never know when 
you'll need extra performance... 


Take the case of the Western 
Molybdenum Corporation mine at 
Chewelah, Washington. They 
bought an Allis-Chalmers Pump 
powered by an Allis-Chalmers 10- 
hp Lo-Maintenance Motor. 


Motor and pump were placed ona 
taftina well. But due to an obstruc- 
tion in the shaft, the floats stuck, 
and the motor operated under water 
for four days before it was noticed. 


Then, to top it off—because the 
motor switch was still on when the 
water was lowered, the current ran 
through the exposed motor for 15 
minutes more! 
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But— in spite of this terrific punish- 
ment, all that was needed was 24 
hours of oven drying. Then the 
motor was hooked up... the switch 
turned on... and it purred into 
instant action. There was no addi- 
tional repair cost... and today this 
motor is still giving 100% service! 


For Lower Maintenance! 
An exceptional case, certainly. In 
fact, we don’t claim that Lo- 
Maintenance Motors are built for 
under-water operation. Nor will 
you probably ever demand this 
type of service. But it is your right 
to demand motors that cost a min- 
imum of maintenance under ail 
normal operating conditions! 

That’s thekind of low-cost,depend- 
able performance Allis-Chalmers 
Lo-Maintenance Motors give you. 
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RUNNING FOUR DAYS UNDER 
water didn’t stop a 10-hp Lo-Main- 
tenance Motor located in a well pit 
of the Chewelah, Wash., mine of the 
Western MolybdenumCorporation. 


It’s performance based on full-mea- 
sure, no-stint construction, distor- 
tionless stator, indestructible rotor, 
high carbon steel frame, and other 
extra-value engineering features. 
Get the facts from the trained 
engineer in the district office near 
you. Or write Allis-Chalmers, 
Milwaukee, Wisconsin. 





©) ALLIS-CHALMERS LO-MAINTENANCE MOTORS 


A COMPLETE LINE FOR EVERY PURPOSE...ONE-HALF HORSEPOWER AND UP 
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How to Reverse and Change Speed of 


A.C. and D.C. Motors 


To reverse: Mechanically shift the 

brushes to the other side of hard neu- 
tral, as outlined for the straight repul- 
sion motor. Exact position of maximum 
starting torque can most easily be dis- 
covered by the trial and error method. 
See Figure 6. 
14. Split-phase. This is a common 
method of starting small squirrel-cage, 
single-phase motors of 14-horsepower or 
less. 

Regulation: Small. 

Speed control: None. 

To reverse: Reverse the direction 
of the split-phase winding with respect 
to the main winding. See Figure 7. 


15. Squirrel-cage, single-phase, synchro- 
nous. Used only in very small sizes and 
usually started split-phase, although 
they may be capacitor-started. 


Regulation: Zero. 

Speed control: None. 

To reverse: If started by split- 
phase winding, reverse in the same way 
as illustrated for the split-phase motor. 
If capacitor-started, reverse in the same 
way as a Capacitor motor. 


16. Shaded pole. Used only for small 
fans and the like. 


Regulation: Small. 

Speed control: None. 

To reverse: Remove the rotor and 
run the shaft out through the other end 
of the motor, or leave the rotor fixed 
and turn the frame around, which is 
the same thing electrically. 


17. Capacitor-start, induction-run. 

Regulation: Small. 

Speed control: None. 

To reverse: Reverse the direction 
of the capacitor winding with respect 
to the main winding. See Figure 8. 


18. Capacitor-start, capacitor-run (sin- 
gle-value capacitor). 

Regulation: Small. 

Speed control: None. 

To reverse: Reverse the direction 
of the capacitor winding with respect 
to the main winding. See Figure 9. 


19. Capacitor-start, capacitor-run (two- 
value capacitor). 

Regulation: Small. 

Speed control: None. 

To reverse: Reverse the leads of 
the capacitor winding with respect to 
the main winding. The control need 
not be touched at all. See Figure 10. 
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Direct-Current Motors 


20. Series motors (includes a.c. type). 


Regulation: Very large. 

Speed control: Adjustable-varying. 

Control of speed is obtained by 
varying armature voltage by means of 
series resistance, or an autotransformer. 
The autofransformer method is efficient, 
but can be used only where the supply 
voltage is alternating. Series resistance 
is inefficient, but can be used with either 
a.c. or d.c. supply. See Figure 11. 

To reverse: Reverse the armature 
circuit (including interpoles) with 
respect to the field. See Figure 12. 


21. Shunt motors. 


Regulation: Small. 

Speed control: Adjustable-constant. 
Efficient. 

Control of speed is obtained by 
variable resistance in series with shunt 
field. See Figure 13. 

To reverse: Reverse the armature 
circuit (including interpoles with 
respect to the field. See Figure 14. 


Nearly all shunt motors have a series 
field of a very few turns, in addition to 
the shunt field. Its purpose is to make 
the motor stable under load. Without 
these few turns, demagnetizing armature 
reaction may so weaken the field as to 
cause the motor to speed up under load. 


22. Compound motors. 
Regulation: Medium. 
Speed control: Adjustable-varying. 

Efficient. 

Control of speed is obtained by 
variable resistance in series with shunt 
field. See Figure 15. 

To reverse: Reverse armature cir- 
cuit (including interpoles) with 
respect to field circuit. See Figure 16. 


Brush shifting will not be necessary 
upon reversing any series, shunt, or 
compound machine that has interpoles. 
Some very small machines do not have 
interpoles and when these are reversed 
the brushes should be shifted to obtain 
good commutation. The interpoles are 
always included in the armature circuit, 
and the connection between interpoles 
and armature should never be reversed. 
In reversing, the two must be considered 
as a unit and the direction of curernt 
flow through them with respect to the 
field be changed together. This simple 
principle of reversing applies to all d.c., 
and to series-wound a.c., machines. 
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| OVERHEARD — 


Other department heads 
were blaming inefficiency 
on my assembly line for de- 
livery date delays. Naturally, 


I was worried. 


| INVESTIGATED — 


And found that the whis- 
pers were justified. Delays, 
low output, worker fatigue, 
were crippling our plant, 
particularly... 


SCREW-DRIVING 
DELAYS! 


Slow,awkwardtwo-handed 
driving with slotted screws; 
scratched surfaces, fumbled 
screws — crookedly driven, 
split, burred, wasted! 


OLD-FASHIONED 
FASTENING 


A lot of small troubles 
added up to a big headache 
— all the result of buying a 
slow-driving slotted screw 
because it was priced less. 
Naturally we changed to 
Phillips Recessed Head 
Screws...and now... 





















PHILLIPS SCREWS CUT 


OUR ASSEMBLY TIME S50! 


@ permitting fast power driving 


e eliminating extra operations, pilot holes, 


washers 


e freeing operator’s hand. to hold work 


e@ increasing holding power (fewer screws 


needed) 


e eliminating refinishing costs and time. 


Slow-driving slotted screws may be holding 
up your assembly line right now. Hundreds of 
screw-using factories have obtained remark- 
able results by changing overto Phillips Screws. 


Write one of the firms 


listed below for facts 


about Phillips Screws in your industry. 


PHILLIPS 


RECESSED 
HEAD SCREWS 


Dalai By, 
Saeed OA Gy pao AE 


WOOD SCREWS + MACHINE SCREWS 
SPECIAL THREAD-CUTTING SCREWS 


U. S. Patents on Product and Methods Nos. 


¢ SHEET METAL SCREWS + STOVE BOLTS 
e SCREWS WITH LOCK WASHERS 


2,046,343; 2,046,837; 2,046,839; 2,046,840; 


2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
Allowed and Pending. 


, tt, 
jut Co., Port Chester, N.Y, 


f hington, Conn. 


The Lamson & Sessions Co., Cleveland, Ohio Pheoll Manufacturing Co., Chica 

The National Screw & Mfg. Co., Cleveland, Ohio = Russell, Burdsall & Ward Bolt & 

New England Screw Co., Keene, N.H. Scovill Manufacturing Co., Waterbury, Conn. 
The Charles Parker Co., Meriden, Conn. eproof Lock Washer Co., Chicago, II! 
Parker-Kalon Corp., New York, N.Y. The Southington Hardware —~" Co., 
Pawtucket Screw Co., Pawtucket, R.1. Whitney Screw Corp., Nashua, N.H 
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OPERATE YOUR 
DOORS FROM ANY 














MOTOR OPERATED 
ROLLING DOORS 


You can speed up 
traffic, step up effi- 
ciency, and boost 

savings in labor-time 

in your plant with 

doors that can be 

opened from any 

number of conven- 

ient points! And 

Kinnear Rolling 

Doors have many 

other advantages. The ‘y open upward, sav- 
ing valuable wall and ceiling space, 
uni staying out of reach of damage. Their 
rugged, all-steel, interlocking-slat construc- 
tion has proved its remarkably long life 
maintenance — and it gives you 
intrusion, 


and low 
extra protection against fire, 
sabotage, wind, weather and accidental 
damage. Built any size, to meet any service 
door requirement in old 
or new buildings. Write 
for details, or recom- 
mendations. 


Send Gor Catalog! 
Tue KINNEAR Mp. Co. 


1540-60 FIELDS AVENUE 
COLUMBUS OHIO 








more about the items mentioned on this page. 
Letters to the addresses given will bring information 


@ PAYROLL CALCULATOR enables you 
to figure your payroll quickly in compli- 
ance with the Wage-Hour law. Indicates 
extra for overtime, total earnings, 
social security, and net amount from 3 to 
60 hours at 30c to 1.75 per hour. Has 260 
visible-indexed pages. The Delbridge Pub- 


lishing Co., 2502-08 Sutton Ave., St. Louis. 


wages, 


@ PAPER JOGGER evens up unruly stacks 
of paper by shaking them into order. You 
merely gather up a bunch of papers and 
stand them on edge on top of the table- 
like vibrator. Its noiseless electro-magnetic 
vibration does the rest. Syntron Co., 
Homer City, Pa. 


EXPERIENCED OPERATORS called upon 
to break new men in on defense jobs 
can learn much of the technique of pass- 
ing along their knowledge and skills to 
others from a moving picture entitled 
“Passing the Know-How Along.” Suit- 
able for instruciing instructors in factories 
of all kinds. The Jam Handy Organiza- 
tion, 2821 East Grand Blvd., Detroit. 


@ A LOOK INTO “Adventures in Business” 
will give you a behind-the-scene view of 
the economic laws governing a_ business 
and the methods making for success or 
failure, be the large or small. 
Jewel Tea Co., Inc., Park, Bar- 
rington, Il. 


business 
Jew el 


@ SUBSTITUTE for aluminum paint, now 
that defense needs have created an alu- 

scarcity, looks like aluminum 
has approximately the same light 
is said to stop rust at its source, 


minum 
paint, 
reflection, 
has no odor, and can be used on galvanized 
metals. The Wilbur & Williams Co., Park 
Square Building, Boston. 

amount 
manu- 


@ $20,000 is approximately the 
saved per model by one airplane 
facturer who has made use of a new photo- 
material that permits engineering 


graphic 
printed photographically 


drawings to be 


on photosensitive metal sheets which are 
then cut out for templet use. Valuable as 
a time saver to automobile and other man- 
ufacturers wishing to eliminate the hand 
copying of blueprints on metal. Eastman 


Kodak Co., Rochester, N. Y. 


@ WHAT your welding costs will be when 
you follow a definite welding procedure 
can be quickly figured with the aid of a 
cardboard calculator. The Champion 
Rivet Co., Harvard Ave. and East 108th 
St., Cleveland. 


@ UNLIMITED SHELF LIFE is claimed 
for a flashlight cell that retains its full 
strength, no matter how long you keep it, 
until the day you use it. Then a light tap 
on the bottom brings its energy into play, 
Triumph, Elkton, Md. 

e@ iF IT’S FACTS you want on labor and 
the national defense, you'll find them in a 
booklet offered by The Twentieth Century 
Fund, 330 West 42d St., New York. Two 


cents. 


ROLLING RESISTANCE is the 
claim made for a rubber compound for 
industrial tires. Trucks traveling on these 
tires are said to go up to 13 m.p.h. faster 
up to 30 percent 
United States Rub- 
Center, New York. 


@ LOW 


than before and to save 


in battery consumption. 
ber Co., Rockefeller 

eTWO PAMPHLETS stress the im- 
portance to industry and national defense 
of combating and overcoming syphilis and 


MANEUVERABILITY is the outstanding 
feature of an illuminated drawing board 
which may be positioned at any angle 
required for easy rapid stencil illustration 
work. Line stops facilitate ruled form 
work. A. B. Dick Co., 720 West Jackson 
Blvd., Chicago. 
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Amazing: 
the P-O of diesels is bein 
plants by SOLNUS Oils — the oils 


e WHOLLY DISTILLED 


filters § j 
they had to be te e DURABLE 
Interested in 


Finally. ¢ switch was made to a 
Then get your COPY of © 


and up went the p-O (Perform 
creased Production.” Write 


Using SOLNUS. the engineet 
same Diesels OP i SUN OlL cO., 


tween inspections . Sponsors of the Sunoco News 





PETROLEUM PERFORMANCE 
EQUIPMENT pRODUCTS QUOTA 
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PROTECT PARTS STOCK 
Partitions for stockrooms and locker 
rooms can be quickly erected with 
Steelcrete Expanded Metal—fireproof. 
easily handled and economical to alter. 


Ll 





St€eleréte 





workers, the other outlines the program 
adopted for fighting venereal diseases jp 
industry. The American Social Hygiene 
Association, Inc., 1790 Broadway, New 


York. 




























gonorrhea. One contains instructions for 
| 
| 


® REDUCING to its fundamental principles 
the routine of purchasing supplies and 
paying for them, “Disbursement Procedure 
Simplified” is particularly useful to new 
businesses wishing to set up a reliable 
system of money control that will eliminate 
all possibility of loss through negligence 
or dishonesty. The Todd Co., Inc., Roches. 
ter, N. Y. 











UPPER REVOLVING PLATE of this drait- 
ing guide is high enough above the paper 
to allow you to draw ink lines without 


SAFEGUARD PLANT AND PROPERTY eter, Mewes ©. Demet 6741 Senda 





Ave., Hollis, N. Y. 


@ IN APRIL we mentioned a gage that 


} measures, from one side, the thickness of 
steel sheet not backed up by magnetic 
material. Now we announce a gage that 


measures wall thickness of hollow aluminum 
propellers and of any nonmagnetic ma- 
terial even though it be backed up by a 
magnetic material. Brass sheeting, copper 
tanks, and large pipes can be so measured. 
Accuracy is said to be within 5 percent on 
thickness up to 14 inches. General Electric 
Co., Schenectady, N. Y. 


Because the mesh used in Steelcrete 
Guards is expanded from solid plates 
with each row of diamonds joined to the 
next by uncut portions of steel, maxi- 
mum strength is obtained. The strands 
cannot be pried apart. They will not 
unravel. The diamond mesh opening 
provides visibility and ventilation. 
Steelcrete Expanded Metal Window 
Guards can be furnished painted to har- 
monize with the exterior of the building. 
These guards are available in several 


@TWO BOOKLETS offered by the In- 
dustrial Relations Section, Princeton Uni- 
versity, Princeton, N. J., cover the prin- 
ciples to be considered and the principal 


styles to provide protection against 
breakage, burglary or sabotage. 


SEND NOW FOR INTERESTING HANDBOOK 


steps to be taken in selection and training 
of foremen and in the upgrading of pro- 
duction workers. 20c each. 





THE CONSOLIDATED EXPANDED METAL COMPANIES 


WHEELING, WEST VIRGINIA 





This helpful 92-page handbook showing 
the many uses of Steelcrete Expanded 
Metal will suggest many new ways of 
making not only window guards, but parti- 
tions, machine guards, walk-ways, drying 
racks, display racks and other equipment 
for your plant. Write for your copy now. 


“IT’S WHEELING STEEL’’ 


@ BOX SANITIZER connected to the dis- 
charge end of a conveyorized washer sprays 
lug boxes and crates with a sodium hy- 
pochlorite solution to help control molds, 
bacteria, yeasts, and odors. Cascade Sprayer 
Co., 3215 Western Ave., Seattle, Wash. 


© BRIGHT copper plating process has been 
developed to further the saving of nickel. 
Idea is to follow heavy copper deposits 
with comparatively light nickel deposits. 
Average current density is about 40 amperes 
per square foot for optimum brightness. 
| Hanson-Van Winkle-Munning Co., Mata- 


wan, N. J. 
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CARD-ROOM DRIVE 


10 H.P., 1760 r.p.m. motor. 


Wedgbelt Drive — 1.38 to 1 speed 
ratio—45” center distance. 
American Speed-Reduction Unit — 
standard 13 to 1 ratio. 


Total ratio of complete drive — 
17.9 to 1—delivers 98 r.p.m. 





AMERICAN DRIVE SELECTION SERVICE 


Since different plants seldom have iden- 
tical problems in power transmission, 
there is seldom a standard solution. 
The American line, comprising a varie- 
ty of types of drives, provides equipment 
best suited to each plant’s particular 


needs. Get the advantage of valid, un- 
biased recommendations—put your 
transmission problems up to American 
Drive Selection Service, offered by 
American Pulley and its many qualified 
distributors. 


American Power-Transmission Products 
Steel Split Pulleys... Wedgbelt Pulleys and Drives 


. the finest V-belt equipment. . 


. Reduction 


Drives... Tension-Control Motor Bases... Hi-Torque 
Motor Pulleys... Shaft Hangers and Collars. 


THE 


VOLUME $9, NUMBER 7 


JULY, 


mCuUCaNn 


1941 


Exclusive Advantages of 
The American Reduction Drive 


“OFF THE SHELF, ONTO THE SHAFT” — 


Designed for immediate delivery from 
dealers’ stocks. 


SIMPLE INSTALLATION — Mounts on the 
shaft of the driven machine as easily 
and quickly as a pulley. 


COMPACT — SAVES SPACE — Patented 
design of helical-gear reduction unit 
eliminates the space and cost of 
special foundations. 


THE SPEED YOU NEED—Five standard 


sizes cover installations from 11 to 
154 R.P.M., % to 25 H.P. 


NO MAINTENANCE PROBLEMS — Primary 


belt drive cushions destructive shock 
loads. 


EASY TO RE-LOCATE — Interchangeable 
bushings adapt the unit to various 
shaft diameters. 


COMPANY 








Bronze on Steel 


NEW 


Bearing Material 
Adapted to Many 
Other Uses.... 


PATENTED 


While Pre-Cast Bearing 
BRONZE ON STEEL was devel- 
oped primarily for sleeve bush- 
ings and bearings, it also fills 
many other important industrial 
uses. It is ideal for applications 
requiring a flat bearing surface 
such as plates, washers, etc. In 
applications where the move- 
ment is slow . . . it is often 
advisable to use the graphited 
type bronze. 

Some manufacturers prefer to 
secure Pre-Cast Bearing 
BRONZE ON STEEL in rolls and 
do their own stamping and form- 
ing. In such cases, we can 
furnish it in coils up to 400 feet 
in length. The maximum width 
of the strip is 514 inches. 


PERMANENT 
BOND 


Examine a section of Pre-Cast Bearing 
BRONZE closely . . . and see for yourself 
how permanently the bronze is bonded 
to the steel. 

For complete information relative to 
Pre-Cast Bearing BRONZE ON STEEL 
write for new literature. It’s FREE. 
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Heavy-Duty Bus Duct 


Development of “Lo-X”  Bustribution 
Duct designed to carry heavy currents at 
high efficieg and with offnimum voltage 
drop and Saprature rise has been an- 
nounced by Bull Dog Electric Products 
Company, Detroit. 

Essentially these advantages are obtained 
by a unique design and arrangement of 
closely spaced pairs of busbars in a steel 
casing or duct. In the polyphase design 
the duct consists of two flat bars per phase, 
or a total of six bars for a three phase 
three wire duct. These bars are arranged 
in pairs with the bars of each pair placed 
very close together, flat-wise. The bars of 
each pair are connected to different phases. 
Thus the pairs are phases 4 and B; B and 
C; C and A. 

The single-phase design consists of two 
wide flat bars, the going and return con- 
ductors in this case also being very close 
together with the flat sides of the bars 
parallel. 

The 4 in. spacing provided in the closely 
spaced pairs of busbars is. under all normal 
circumstances, adequate to withstand volt- 
ages greatly in excess of the operating 
voltage. In addition to this air space, how- 
ever, a sheet of varnished woven glass fiber 
insulation 0.030 inch thick is provided. 
This sheet of insulation is held by the 
edges of the duct and is freely suspended 
between the busbars. It is under no me- 
chanical stress and functions purely as an 
additional insulating separator to provide 
a very large factor of safety. 

The design of the Lo-X duet is such that 
during short-circuits, which tend to force 


opposite, -busbareap 


all.the porcelain 


é a i, 
Ps gus uattrs- are , oe . compressiéh, Bee 


cause in this condition they show maximum 
strength. In addition, there is a slight 
resiliency in the case and the insulator 
supports that cushions the initial shock on 
the insulators. Short-circuit forces thus 
tend to increase, rather than decrease, 
clearances between the busbars. 

Short-cireuit studies made in laboratory 
tests have involved currents in excess of 
50,000 amperes. 

Reasons for the design of Lo-X duct lie 
in the fact that in alternating current dis- 
tribution systems the fluctuating magnetic 
field surrounding each conductor produces 
reactance, which may cause considerably 
larger voltage drop than that due to re- 
sistance alone. 

The magnetic field also results in a non- 
uniform distribution of current density in 
the conductors, through what is commonly 
known as skin effect. The result is to in- 
crease the resistance and the heat gener- 
ated relative to the heat dissipated. 

The design of Lo-X duct is such, it is 
claimed, that the magnetic field around the 
conductor is minimized, so that voltage 
drop is reduced to a small value, and uni- 
form distribution of current is obtained. 
It is said to be especially efficient when 
very low power factors and _ intermittent 
heavy surges of current are encountered, 
as in welding circuits. 

Other advantages claimed for the new 
duct include ease in joining sections during 
installation, by reason of the staggered 
joint arrangement. All contact surfaces 
are in view and fully exposed so that they 
may be inspected and thoroughly cleaned 





JOHNSON BRONZE 


512 SOUTH MILL STREET 
NEW CASTLE, PA. 
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FOR OVERWORKED MACHINES 


An oil diet to prevent machine produc tion lubricants which are 
breakdown and production losses today’s tonic for overworked ma-~ 
STA-PUT lubrication ...no drip, chines. Write for the STA-PUT 
So oeeege ... high adhesion value data. E. F. HOUGHTON & CO., 


ehigh film strength. Try these Philadelphia, Chicago, Detroit. 
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High-speed production methods, 
the introduction of new processes, 
and increased appreciation of the 
value of “good housekeeping” in 
maintaining efficient production 
and satisfactory working condi- 
tions, have today made dust con- 
trol an essential requirement of 
modern industry ... As a result, 
rule-of-thumb methods are no 
longer adequate—dust control de- 


pp YOUR REQUIREMENTS 





mands highly skilled engineering. 
The American Air Filter Com- 
pany, the world’s largest manu- 
facturer of air filtration and dust 
control equipment, has devoted 
more than twenty-two years to the 
problems of eliminating atmos- 
pheric and process dusts. Write 
for booklet “AAF in Industry,” 
which tells the story of industrial 
dust problems and their solution. 


AMERICAN AIR FILTER CO., Inc., 103 CENTRAL AVE., LOUISVILLE, KY. 


IN CANADA: 


{ | dasaial 


SELF-CLEAMING AIR FILTER AIRMAT ORY FALTER 


DARLING BROS., 


a SUS 
AIRMAT DUST ARRESTER 


LTD., MONTREAL, P. 9. 


RENEWABLE FILTER CLECTRIC: PRECIPIT ATOR ROTO-LLONE PRECIPITATOR 
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before adjacent busbar sections are as. 
sembled. Busbars are held rigidly in place 
and are so arranged that they automatically 
assume the correct relationship when the 
case sections are bolted together. Hence 
it is merely necessary to bolt the casing 
and then bolt the busbars together. The 
insulating sheet is automatically correctly 
lapped at the same time that the busbar 
sections are put together. 


Socket and Tool Set 


No. TD6 contains 40 pieces, including 10 
sockets with double hexagon openings from 
ts in. to % in.; 4 extra-deep sockets with 
g”, 1&4”, %8”, and 3” double hexagon 
openings; universal joint, 3”, 6”, 12” and 
17” extensions; 174” speeder; drag link 
socket; 84” hinge handle; 6” cross handle, 
7” reversible ratchet; 8” sliding “T”; 4 
Bonaloy TuType (combination box and 
open end) wrenches with re”, 4”, #6” and 
§” openings; Channel lock Adjustable 
Pump Plier with 4” to 1%” capacity; 4 
assorted punches and chisels; pocket size 
screw driver with neon tube; four wood 
handle screw drivers of various sizes and 
3 lb. ball pein hammer. Packed in 19x5x43” 
box with removable tote tray, carrying 
handle, end catches, and padlock hasp. 

Set weighs 204 lb. For aviation and in- 
dustrial service mechanic. Bonney Forge 


& Tool Works, Allentown, Pa. 


Controlled Fluorescent Lighting 


Used with fluorescent fixtures, prismatic 
glass lenses, known as Controlenses, will 
produce three basic lighting distribution 
patterns—“Intensive”, for normal, “uni- 
form spacing” lighting of horizontal sur- 
faces in rooms of normal height; “Con- 





centrating” produces a focusing type of 
light distribution; “Extension” for areas 
where lighting of vertical surfaces is re- 
quired or for wide spacing in low-ceiling 
areas. Available for recessed, ceiling, and 
suspension fixtures. Holophane Company, 


342 Madison Ave., New York. 


Extruded Plastic 


Plastikmould and Plastiktrim are made 
in a wide range of colors in similar shapes 
and sizes as now supplied in aluminum. 
Rods, tubes, and other commercial items, 
both flexible and rigid, are available. R. D. 
Werner Co., Inc., 380 2nd Ave., New York. 


Welding Positioner 


Capacity 3 or 8 tons, table top tilts 
through a range of 45 deg. from horizontal 
in one direction to a vertical position in the 
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For every industrial or machine-shop use there's a 
Nicholson or Black Diamond file that’s right. But, like 
any specific-purpose tool or instrument, it cannot do its 
best work unless it’s used right. Nicholson industrial-file 
manufacture starts with a study of what a file encounters 
and must do on a specific kind of work. The character of 
the material; the general design of the part: the method 
of filing; whether speed. exactness, volume stock removal 
or finishing is the controlling factor. 

Nicholson Technical Bulletins and service engineers are 
employed to aid production departments in choosing 
The right file for the job and using the right file right. 





Your mill-supply house will then be glad to bring your 
filing problems up for study. 


NICHOLSON FILE CO., PROVIDENCE, R. 1., U. S. A. 
(Also Canadian Plant, Port Hope, Ont.) 









NO ONES HOTTER ON PUSHIN OUT Y NOBUDDY KIN SAVE 


FAST-WORKIN TOOL TO ABUSE, / WEEKS* 'PRENTICE 
A NICHOLSON 





FILE WORKS BEST 
LAY ON IT! 

















EFFICIENCY NOTE—Keep the file cutting. One of the easiest 
ways to ruin a file is to use too much pressure—or too 
little—in the stroke. Different materials, of course, require 
different touches; but, in general, just enough pressure 
should be applied to keep the file cutting at all times. If 
allowed to slide over the work, the teeth of the file rapidly 
become dull; and if they are “overloaded” by too much 
pressure, they are likely to break or clog, 
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WHEN you place your employ- 
ees in areas where faulty dis- 
tribution of heated, cooled or 
ventilation air exists you auto- 
matically lower their efficiency! 
They arrive fit to do a full day’s 
work BUT... as the day pro- 


gresses their energy sags. 


Stale air pockets, either too 
hot and too dry or too cold and 
too humid and harmful drafts 
are eliminated permanently— 
easily—conveniently and inex- 
pensively with ANEMOSTAT Draft- 
less Air Diffusers which insure 
the Ultimate in Draftless Air 
Diffusion plus Quick Equaliza- 
tion of Temperature and Hu- 
midity in the controlled area. 


ANEM@STAT 


CORPORATION OF AMERICA 
10 East 39th Street . New York, N. Y. 
REPRESENTATIVES IN PRINCIPAL CITIES 


ANEMOSTATS can be used for ex- 
isting as well as new installations. 








ANEMOSTATS produce these 
unparalleled results be- 
cause they are the only air 
diffusers which operate on 
the following interdepend- 
ent principles: 


1 Air Expansion within the 
device, which reduces ve- 
locity instantly. 


2 True Aspiration, which 
causes room air to be 
drawn into the device where 
it is mixed with the supply 
air. 
3 Creation of a multiplicity 
of air currents and coun- 
ter-currentsat low velocities, 
which causes slow but ade- 
quate secondary air motion. 











“NO AIR CONDITIONING SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION” 








other direction. Tilting by double steel 
gear segments with cut teeth. Individual 
tilting and rotating motors operated by 
portable pushbutton station. Limit switches 
for tilt motion. Welded steel plate table, 
with T-slots around all four sides; also 
four radial T-slots. Two opposite ends of 
table provided with studs for extension 
bars. Self-locking for unbalanced loads, 
Ransome Concrete Machinery Co., Duyp. 
ellen, N. J. : 


Multi-Breaker 


For use on 230-volt a.c. systems. Avail. 
able in 2- and 3-pole forms, capacities from 
15 to 100 amperes. Operating mechanism, 
including external handle, is mounted on 
cover of box. Quick make and break 


mechanism also is incorporated on cover 
assembly. Tripped condition of breaker is 
indicated by white target signal appearing 
behind glass window in nameplate. Front 
operation permits close ganging of units. 
Provision for padlocking in either “on” or 
“off” position is provided. Square D Co., 
5050 Rivard St., Detroit. 


Bus Support Clamp 


Type BH bus support clamp provides 
rigid support for channel busbar. Can be 
used alternatively as a slide fit support or 
a rigid support by clamping caps in desired 
position. Center clamping studs and guide 
ridges insure proper spacing of copper 
channels. Available for either 3 or 5-in. 
bolt circle. Burndy Engineering Co., Inc., 
459 East 133rd St., New York. 


Rivet Washing Tips 


Rego KXW rivet washing tips are ac- 
curately machined for washing out rivet 
heads for repair or reclaiming; removing 
frozen nuts from bolts without damage to 
bolt threads; removing minor defects in . 
castings; hand or machine gougings. Will 
produce deep, narrow or wide, shallow 
gouge, depending on pressures and speeds 
at which tips are operated. Available in 
three sizes, KXW-25 for removing rivets 
4 in. and less in diameter; KXW-1 for 
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] Coal Tar Pitch Lasts because 
e it can resist water. Water lying 
in low spots on roofs has ruined 
many a roof. . . but coal tar pitch 
can resist this so well that water 
is actually pumped up to Koppers 
Coal Tar Pitch Roofs to cool the 
buildings. 





Some roofs 


going on now 


will last 20-30- 


40 years... 


‘and some wont 


WILL YOURS? 


Coal Tar Pitch Lasts because 

e it can heal small breaks. If 

vibration, settlement of the build- 

ing, etc. causes small breaks in 

your roofing surface, those breaks 

will heal themselves, if your roof 
is coal tar pitch. 


The past is the best guide to 
the future. The records from the 
past show that one type of roofing 
accounts for most of the records 
for long service life among built- 


up roofs . . . the records of 20-30 
or even 40 years. That one type of 
roofing is Coal Tar Pitch. Why do 
Coal Tar Pitch Roofs last? There 


are three principal reasons: 


Coal Tar Pitch Lasts because 
e its slag or gravel surface pro- 
tects it from the sun, hail and 
wind damage. The heat transmis- 
sion coefficient of a built-up roof 
without slag or gravel has been 
measured at 2% times that of a 
slag or gravel surfaced roof. 


KOPPERS COAL TAR PITCH ROOFING AND WATERPROOFING 


KOPPERS COMPANY 


TAR AND CHEMICAL DIVISION 


wee KK O P PE R S ptoducke 





PITTSBURGH, PA. 








KOPPERS COMPANY, 
423 Koppers Building, Pittsburgh, Pa. 


Please send me copies of these folders: 


0 “Roofing Specifications” 

0 “Steep Roofs of Coal 
Tar Pitch” 

0 “Water-cooled Roofs” 

0 “‘Membrane Water- 
proofing Specifications” 

0D “Dampproofing 
Specifications” 

0 “Tar-base Paints” 

0 ““‘Where to Use Pressure- 
treated Timber” 

0 “Pressure-treated 
Timber Poles” 

0 “‘How to Paint 
Creosoted Wood” 

0 “Fast’s Self-aligning 
Couplings” 


“Piston Rings for 
Diesels” 

“Piston Rings for 
Compressors” 
“Coals for Stokers” 
“Coals for 
Industrial Use” 
“Creosote” 
““Creosote-Coal Tar 
Solutions” 
“Disinfectants” 


“D-H-S Bronze for 
Industrial Applications” 


(. Coal Tar Solvents 
0D “Tar Acids” 
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Faster Inspection 
of DEFENSE MATERIAL 
with DIAL INDICATOR 


GAGES 


Efficiency of mechanical 


production and perform- 
ance is of supreme im- 
portance. Careful in- 


a a a ae —_ 


spection is the best in- —& mesic 
A gage used for checking wall thickness of drawn shells 
of various diameters and lengths. 


surance for this and Fed- 
eral Dial Indicator Gages 
provide the quickest and 
most certain means of in- 
spection. Independent of 


electrical or air lines, 


This and similar gages check the outside diameter and con- 
centricity of shells at various points simultaneously. Any 
number of dimensions can be checked simultaneously. 


they are easily handled. 


Sensitive and direct in 
operation, they reveal 
defects immediately. 
Federal Gages are being 


Measuring end of a Gun Bore Gage for “‘lands’’ and used for inspection of 


“‘grooves.”"” Smooth working, sensitive and accurate. 


en practically anything 





from gas masks to air- 
plane parts; from .30 
caliber guns to heavy ar- 
tillery, from caps and 


Tell us 


what you have to inspect. 


fuses to bombs. 


Model 149 P for inside dimensions. Model 49 for outside 
dimensions. 


FEDERAL PRODUCTS CORPORATION 
1144 EDDY ST., PROVIDENCE, R. I. 


FEDERAL 


INSTRUMENTS 


Hartford « Muncie 
Rochester 





PREC S22 MEASURING 


Cleveland @ 
Philadelphia « 


Detroit -e 
Pittsburgh 


Chicago e 
New York ¢ 

















rivets 4 to % in.; KXW-K (cb in.) fie 


rivets % in. and larger. National Cylinders 
Gas Co., 205 W. Wacker Drive, Chicago, 


Fluorescent Fixtures 


Quick starting; high power factor; elim 
ination of starter plugs, relays, use of jn) 
candescent lamps for ballast, thereby con. 
verting to light all current consumed, are | 
features claimed. Setchell Carlson, Inc, 
2233 University Ave., St. Paul, Minn, 


Air Conditioning Unit 


Humidity control and air conditioning 
unit, called “Calorider,” dehumidifies, fj. 
ters, and cools hot air, and humidifies air 
in winter. Air drawn through the Calorider 
by a motor-driven fan comes into contact 
with Caloride, patented, moisture-absorb- 
ing chemical used in this equipment, which 
will remove moisture, dust, -odors, and 
pollen. Calorider delivers up to 1,500 cu.ft. 
of air per minute. Smaller portable units, 
Models 30 and 35, deliver 100 and 250 
cu.ft. of air per minute. Designed to 
solve problems where humidity control is 
essential in manufacturing, commerce, and 
storage. The General Air Conditioning 
Corporation, 4425 Madison Road, Cincin- 
nati. 


Portable Drill 


Light enough for portable use, yet heavy 
enough to handle production drilling, de- 
sign of the Speedway 3-in. portable electric 
drill is claimed to increase accuracy and 
speed. Features include specially wound, 
high-torque, back-geared Universal Speed- 
way drill motor, self-aligning, oilless bear- 
ings, forced air cooling. Adaptable for 
drilling brick, stone, concrete, as well as 
steel, iron, and wood. Speedway Mfg. Co., 
Cicero, Tl. 


Ratio Controller 


Adaptable, convertible instrument for 
applications where temperature, pressure, 
rate of flow, or liquid level must be con- 
trolled in a desired ratio or differential to 
another related variable. Ratio is changed 
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(ives More Jor Your Money A 


and 


Extra strength in malleable fittings means that every 
joint in your piping systems will stand up longer, more 
dependably, without maintenance. 

That is what you get, at no extra cost, when you 
specify Grinnell Malleable Pipe Fittings! Every one 
is made from superior malleable iron produced by 
exacting Air-Furnace process ... 20% tougher, stronger 
than ordinary cupola-made malleable... more uni- 


AIR-FURNACE MALLEABLE IRON FITTINGS BY (GX RIN] Ni 


form in every detail of metal structure finish. 


Get this extra value throughout your piping systems 
with Grinnell Air-Furnace Malleable Fittings. Made 
in all standard types and sizes. Available everywhere 
through wholesalers, heating and plumbing contractors, 
and branch offices in all principal cities. Write for com- 
prehensive catalog, “Grinnell Pipe Fittings”. Grinnell 
Co., Inc., Executive Offices, Providence, Rhode Island. 


ELL 


WHENEVER PIPING iS INVOLVED 








EASY OPERATION 


Engineered into DUFF-NORTON Jacks 
REDUCES YOUR SHOP COSTS 





A FEW OF THE 300 
TYPES AND SIZES OF 
DUFF-NORTON JACKS 


The ideal jack for 
general service 
Sturdy, efficient. 
Sizes 5 to 20 tons. 


This ‘Jack of Ali 
Trades'’ combines 
straight lifting 
with chain, hook 
and foot lifting. 


Handy Ball Bear- 
ing Jack Screws 
are made in 38 
sizes, 5 to 30 tons 
capacity. 


For pushing or 

pulling with or 

without chains 
or cables. 





Canadian Plant: 


You can cut costs, speed jacking oper- 
ations, reduce back-breaking physical 
labor by using sturdy, easy-operating 
DUFF-NORTON JACKS for lifting, 
lowering, pushing, pulling heavy loads. 

Easy operation has been engineered 

into the design of every Duff-Norton 
Jack, from the largest to the smallest. 
For example, the ball bearing jack 
screw shown above carries its load on 
a full complement of chrome-molyb- 
denum steel balls operating in a ma- 
chine cut, grease packed, hardened 
steel raceway. 

Whether you need 5-ton Jack Screws 
or 100-ton Power Jacks, it 
will pay you many times over 
to standardize on the line 
that has stood the test of 
time — DUFF-NORTON. 


GET THIS FREE DATA BOOK! 


A brand new illustrated data book 
on Jacks. Send for your free copy 
of this useful book TODAY. You 
should have it for your files! 


THE DUFF-NORTON 
MANUFACTURING COMPANY 


PITTSBURGH, PA. 


Coaticook, Quebec 


‘The House that Jacks Built’ 





by screwdriver adjustment on a calibrated 
dial throughout the range of 0:1 to 3:1, 
direct or inverse. Unnecessary to disturh 
processing or remove chart plate to make 
ratio adjustments. Two systems available 
—the adjusting system which indicates or 
records only; and the controlling system, 
which may either indicate or record. Taylor 
Instrument Companies, Rochester, N. Y, 


Tear Off Feature 
For Batch Strip Chart 


Tear-off bar and re-roll with clip and 
tape now available for Celectray recorders 
and recorder-controllers. Clip firmly grips 
chart after chart section has been removed, 
Useful for daily records as well as complete 
record of batch or run, these short chart 
strips can be easily filed for ready refer- 
ence. C. J. Tagliabue Mfg. Co., Brooklyn. 


Solenoid Starters 


Magnetic solenoid starters and contac- 
tors, sizes 0 and 1, are equipped with bake- 
lite units for each pole to confine the arc 
and exclude dust. All connections made 
from front; coils with visible ratings easily 
changed. Separate electrical interlock 
switch is supplied normally open or closed. 
Reset button independent of cover. Posi- 
tive quick make and break switching 





| : ‘ . 
mechanism in overload relay insulated 


from bimetal element and heater. Overload 
relays regularly supplied for manual reset. 
For control of motors up to 7% hp., single 
or polyphase 110-550 volts a.c. Arrow-Hart 
& Hegeman Electric Co., 103 Hawthorne 
Street, Hartford, Conn. 


Steam Traps 


No. 811 in 800 to 1000-lb. per hour ca- 
pacity range; No. 812, 1,600 to 2,000 Ib. 
capacity; and No. 813, 3,000 to 4,000 lb. 
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Non-slip 
because of 


Self-Cleaning 
no sharp 
corners to 


———£ , 
YF Easily 
maintained - \ 
| paint reaches | 
entire 
surface 4 
7 Electroforged 
one-piece 


: eS construction 
— \ 


BLAW-KNOX DIVISION of Blaw-Knox Co. 
Send for 2031 FARMERS BANK BUILDING, PITTSBURGH, PA. 
FREE ) 
Paper weight 
size sample 
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WANT TO ER, 
TOOLING uP? 
COMBINATION 
STARTERS 
WILL HELP YOU 


GET GOING SOONER 


a J 


You can save hours on every 











a-¢ motor-control you install by 
using G-E full-voltage combination 
starters instead of separate devices. 
That means getting vital pro- 
duction rolling sooner. 


NE machine that can do the 

job of two can save you time, 
money, and valuable space. The same 
is true of this modern motor control. 


IT’S SAFER TOO 

By combining the manual circuit 
switch and magnetic starter in a 
single safety-interlocked enclosure, 
extra protection is provided—an im- 
portant advantage where inexperi- 
enced workers operate or maintain 
the equipment. It is impossible to 
get at live parts of this starter as 
longas the line switch is closed—and 
while the cover remains open, the 
circuit switch cannot be closed to 
energize exposed parts. 


GENERAL {) ELECTRIC 











capacity, have been added to standard line 
of “side inlet” steam traps. Built for 
operation on pressures up to 250 lb. gage, 
Equipped with standard all-stainless stee] 
inverted bucket operating mechanism. 
Available with blast type thermic air yen; 
buckets and internal type check valves as 
optional extra equipment. Armstrong Ma. 
chine Works, 804 Maple St., Three Rivers 
Mich. 


Obstruction Lights 


When used with Thompson Type 177-P 
disconnecting lamp hanger, reduce hazards 
of re-lamping and expense of maintenance 
on tall obstructions. Features: Equipped 
with heavy duty medium screw base porce- 
lain socket, for 60 or 100 watt A-21 lamp 
bulbs; globes mounted in a cast sleeve with 
wing nut clamp. Pyle-National Co.. Chi- 
cago. 


Pneumatic Tractor Tire 


Pneumatic tire of rubber strengthened 
with Duramin features unusually thick 
tread for adequate traction in off-the-road 





service as well as on highways and ramps. 
Called the industrial tractor type Silver- 
town, this tire is intended for application 
on industrial tractors moving materials and 
finished goods at freight terminals, steam- 
ship docks, and manufacturing plants. The 


B. F. Goodrich Co., Akron. 


Bench Center 


For inspecting cylindrical and circular 
pieces up to 6% in. in diameter by 18 in. 
long. Work is inspected by being rotated 
by hand; a dial indicator registers the 
amount of runout or eccentricity. Also, 
work may be checked axially for side run- 
out or “camming” action. Barber-Coleman 


Co., Rockford, Ill. 


Dust Collector 


Unit-type dust collector known as Dust- 
kop 600 with 600 cfm rating, designed to 
exhaust one or more pedestal or bench 
grinders, cutoff machines, polishers, buffers. 
Equipped with 3 hp., 3,450 rpm rubber- 
mounted 110-volt motor to provide a water- 
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‘if of approximately 3.3 in. Quickly re- 
newable spun glass filters, easy removal of 
collected dust are features. Aget Manu- 


facturing Co., 424 Book Bldg., Detroit, 


Mich. 


V-Beit 





All Texrope V-belts are now of “Super 7” 
laminated design for strength, flexibility, 
service, and long life. Cords are smaller, 
permitting the use of more cords per belt. 
Each cord is individually imbedded in 
heat dissipating rubber to reduce internal 
belt degeneration. Made in matched sets to 
assure uniform, smooth-running, efficient 
drives. Each element is designed to fulfill 
an individual function—live rubber bottom 
cushion absorbs impacts of operation; cen- 
tral cord portion transmits power at effec- 
tive pitch diameter; bias cut fabric pre- 
vents “dishing” and assures transverse sta- 
bility. The 2-ply rubber-impregnated fabric 
cover prevents destructive agents from 
reaching the belt elements, resulting in a 
high grip coefficient between belt and 
sheave walls. Allis-Chalmers Mfg. Co., Mil- 


waukee. 


Single Face Pallet 


All-steel lightweight pallet designed for 
freight handling and intended as a return- 
able package. Top deck and legs are formed 
in one piece. Number of channel spacer 
supports depends upon the width and load. 
Legs and spacers are provided with a 
return bottom flange that serves as a floor 
protector. The gage of metal used in the 
pallet depends on strength requirements. 
Double-faced pallets can be furnished by 
the addition of a slatted or solid bottom 
deck. Suitable for handling with hand pallet 
and/or power fork trucks. The Union 
Metal Mfg. Co., Canton, Ohio. 


Cable Dead-End 
Cable dead-end, Type YE. Thick-walled 


cable socket is indented on the cable end 
by a hydraulically actuated, portable press, 





_. make the original installation savings 
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(raat RIGHT... 


AND THEYLL BE A LOT 
EASIER TO CHANGE 
OVER FOR OTHER 
PRODUCTION, Too 

EN S 











Combination starters are taken out 
and re-installed more quickly than 
separate devices. That’s why they 


multiply savings on changeover. 





_— IVE manufacturers 


have long recognized that the euty 2 contett 
° ° connections 
right control for them is the control 





that has everything in one “‘pack- 






age.” That’s because, with mass- Only 6 terminals 


to connect 










Switch won't 
close while 
we're working 
inside 





production methods, they periodi- 






cally change over their equipment to 


























re-adapt it to changing demands. It’s 
especially during this changeover 


period that savings are made—you 


all over again each time the motor, 


or control, or machine is relocated. 


Do as the leading automotive manu- 
facturers do—use G-E combination 
starters for your new plant equip- 
ment. Your G-E agent or the nearest 
G-E office can give you full infor- 


mation. 








One case to 
mount 
instead of 2 






GENERAL & ELECTRIC 

















PITTSBURGH 
*DES MOINES 


“EXPANDING YOUR PLANT FACILITIES? 


YOU TELL US WHERE 
AND WHEN... 
WE'LL TAKE CARE OF THE HOW... 


with SATISFACTION GUARANTEED! 


Our facilities to serve you are complete. Our 
organization is geared to the demands of time 
in today’s building for defense—with modern 
design and modern fabricating practice firmly 
based upon the P-DM tradition of sound ex- 
cellence in construction. When you make 
your contract with Pittsburgh-Des Moines, you 
get your building fast, with every detail 
handled under one responsibility and one 
guarantee—and you get a building exactly 
meeting your own individual requirements. 
Write, phone or wire our nearest office for an 
immediate consultation. 


PITTSBURGH-DES MOINES STEEL CO. 


PITTSBURGH, PA. 3458 NEVILLE ISLAND—DES MOINES, IA. 959 TUTTLE ST. 

NEW YORK, ROOM 944, 270 BROADWAY . . . CHICAGO, 1262 FIRST NATIONAL BANK BUILDING 

DALLAS, 1263 PRAETORIAN BUILDING...SAN FRANCISCO, 665 RIALTO BUILDING 
SEATTLE, 1166 EIGHTH AVE., SOUTH 








making a permanently secure gri 
conductor. Available for all nines of alll 
from No. 8 to 2,000 mem. Various types of 
clevis arrangements can be supplied to 
meet specific requirements. Burndy Engi. 
neering Co., Inc., 459 E. 133rd St., New 
York. 


Industrial Fluorescent Unit 


Industrial fluorescent unit, Miralume 
F-235, with two 100-watt fluorescent lamps 
gives a lumen output of over 8,400. Permits 
wider spacing nad mounting near ceiling 
in high-studded areas. Reflector is easily 
demountable. Working parts are carried in 
the housing; reflector carries only its own 
weight. No bolts to unscrew on latch as- 
sembly. Four captive latches make it safe, 
quick, and simple to take the reflector down 
for cleaning. Equipped with Mirastats, for 
positive starting and restarting. Completely 
wired and assembled, corrected for power 
factor. Approved by Underwriters’ Labora- 
tories, Inc. Hygrade Sylvania Corporation, 
Ipswich, Mass. 


Concave Roller Conveyor 


Designed for handling shells between 
machine operations or cylindrical objects 
up to 6 in. in diameter. Rollers are 
formed from 23 in. No. 10 gage tubing. 
Roller ends are reduced in size and reamed 
to form a seat for the bearings without 


any separate hubs or cages. Hexagon 
through shafts serve the dual purpose of 
locking the bearing to the shaft and the 
shaft to the frame. Standard Conveyor 
Co., North St. Paul, Minn. 


Pocket Size Tester 
for Electrical Appliances 


Model 417 appliance tester eliminates 
connection terminals. Necessary only to plug 
tester into line, and appliance, in turn, 
into a receptacle provided on face of 
tester. Two 2-position toggle switches and 
a 3-position rotary switch permit instant 
selection of the type of measurement and 
meter range desired, with measurements of 
voltage, current, and power consumption 
provided by the multi-scale, a.c./d.c. meter. 
Heavy duty terminals for current values 
in excess of appliance ratings. Eighteen 
measurement ranges, including a.c. and 
d.c. line voltage up to 250; four d.c. amp. 
ranges to 25 amps. and the same for a.c.; 
four d.c. watts ranges to 3,000 watts and 
duplicate a.c. ranges. Watt ranges are di- 
rect reading where the line supply is 120 
volts and power factor of the appliance 
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, a MOTORS 


5s. a tS and JOHNSON'S GLOCOAT must be made from 
the best of materials and with the finest equipment to maintain their 
leadership in their field. Johnson's engineers have found that Master 
Motors built to meet the individual requirements of each job, add 


their equipment. 


You, too, may secure these advantages. When you need motors for 
your plant or your product, investigate MASTER'S unusual ability 
to serve you economically, with motors that really fit YOUR needs. 


THE MASTER ELECTRIC COMPANY ® DAYTON # OHIO 





























famous uscref 


greatly to the compactness, economy, safety and convenience of 


cn Sin Si 











unit. Curves and data supplied with the 
| imstrument permit rapid conversion for dif. 
ferent values of voltage and power factor 
Permits direct comparison of power cain 
sumed by various appliances. Also can be 
used for making power measurements of 
motors up to several horsepower. Overall 
dimensions of instrument, 5% in. long, 33 
wide, 2 in. deep. Radio City Products Co., 


| 88 Park Place, New York. 


Leaves from a Fire Fighter's 
Notebook 


Single Pipe 
Centralized Lubrication 


Non-reversing, single inlet, multi-outlet 
feeder consists of a bank of three or more 


" 
“DONT STORE ALL YOUR EG6S IN ONE La sections, each of which discharges s mae 
isa simple rule for preventing big fires. ured quantity of lubricant alternately 
> ae 
hy BY &\ AS 


e coal pile; make 3 





“ 4 ee; 


Dont make one hug nxt 
or4. Dont stack lumber on one big pile; 


make many small ones, well spaced. 
panes ae One comply 


cumulated a big inventory, expecting 
a price rise in one com modity. They 


stored it in one yard, packed tight. Fire 


y | 
Jestroyed one years supply at one stroke 





l= 


through one or two discharge outlets that 
are direct connected to bearings. Capacity 
of different sections of the same distribu- 
tion may vary from .005 cu.in. to .035 cu.in. 
| By selecting the proper number and ca- 
pacity of sections, and supplying the proper 
amount of lubricant to the inlet, a sin- 
gle distributor discharging progressively 
through one outlet after another, will de- 
liver the desired amount to all connected 
bearings, even though the ‘individual bear- 
ings have widely varying lubricating, re- 
quirements. Can use either oil or grease. 
Operator receives immediate warning if 
distributor fails to discharge lubricant from 
each outlet. Trabon Engineering Corp., 


Cleveland, Ohio. 


Fstimated loss- one 
+o two million dollars. 





ie 
FIRES CAN REIGNITE , even thoug) 2PP 





ently extinguished. Train watchmen to 


stay with “extinguished " 
fires, to re-inspect scene 
of blaze for several hours. 


; he Nationa! 
ith the assistance of t 
prepared with 


Portable Carriage 


Constructed to enable workmen to wheel 

awkward-to-handle, heavy, and lightweight 

= but hitherto stationary machines direct to 

potas ee | job. Has handles for workmen, without 
helpers, to lift and guide the apparatus to 

their bench or job where it will then re- 

main stationary. Available in any prac- 

tical size. Warren Steel Specialties Corp., 


Warren, Ohio. 





The above fire fighting facts have been 

















guishing agents, LUX carbon di- 
oxide gas snuffs out fires with split- 


AVE you ever seen a LUX ex- 


tinguisher in action? Ever seen 
Electric Tachometer 


LUX overpower a blaze with a blast 
of carbon dioxide snow-and-gas? 
One of the fastest known extin- 


ik Tips on fire protection—a series— have 
been reprinted, will be mailed, free, on 
your request. Write today for your copies. 


Walter Kidde & Company 


INCORPORATED 
712 West Street, Bloomfield, N. J. 


second speed. No wetting, no dam- 
age, no mess. For electrical and 
flammable liquid fires—it’s LUX! 








Alternating-current, tachometer-genera- 
tor equipment for measuring the speed of 
cloth finishing and other processes. Of the 
alnico type, tachometer consists of a small 
generator, a rectifier-type indicator, and an 
adjusting rheostat. Generator is of the sin- 
gle-phase, permanent-magnet type: can be 
coupled, geared, or belted to the machine 
or motor. Has an approximately linear 
speed-voltage curve from 500 to 3,500 rpm; 
with suitable speed changes, the instru- 
ment will cover any speeds within a 7 to | 
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If you wish to speed up production, yet keep precision 
standards high, put Disston saws and files to work. 


Speedier sawing—Competitive tests show that Disston Di-Mol Hack Saw 
Blades keep on cutting when other blades break teeth and fail. Di-Mol Blades 
cut faster and more precisely in both high-speed machine sawing and hand 
work. For cutting stainless steels and other ultra-hard metals, you will use 
fewer blades by standardizing on Disston High Speed Steel Hack Saw Blades. 


On your band saw machines, you'll 
increase output with Disston Hard 
Edge, Flexible Back Metal Cutting Band 
Saws. They keep their keen edge longer. 
Disston Circular Saws, solid and inserted 
tooth types, will assure you faster, more 
accurate sawing of carbon and alloy 
steels, aluminum, bronze, copper, zinc, 
brass, etc. 


Faster filing—Disston Bite-Rite Files 
will save you valuable seconds. They take off more metal with each stroke. 
Save finishing time, planing and leveling as they cut. 


Your Disston Distributor will supply 


you. If you'd like advice, write for the 


help of the Disston Engineering Service. 
It’s free. Henry Disston & Sons, Inc., 
Philadelphia, Pa., U. S. A. 
















































Criss-cross or 3-level 
American MonoRail 
System stores steel 
taken direct from 
gondolas. (Letters on 
equipment corre- 
spond with those on 
layout below.) 


In unloading or load- 
ing an jibs (E” 
and F’’ on layout) are 
swung out from 
building interlocking 
with tracks (inside) 
carrying MonoRail 
bridge equipped with 
electric hoist ...un- 
loadsandstoreswith- = iim 
out rehandling. 


This newly developed MonoRail System of rails, cross rails and 
bridges is a most efficient and economical means of overhead 
handling in small plants. 

With this system you can place the load exactly where you 
want it—in storage, fabrication or shipment. 

By eliminating floor congestion American MonoRail increases 
plant capacity. By providing superior mechanized methods for 
lifting and carrying, it increases the productivity of labor. Skilled 
labor is not required in its use. Operation and maintenance, a 
minimum. In many plants this low cost, flexible handling system 
has soon repaid its cost. 

Just what saving you can realize can be soon determined by 
an American MonoRail engineer. Write us about your problem. 
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THE AMERICAN MONORAIL CO. 


13114 ATHENS AVENUE CLEVELAND, OHIO 

































speed range. Indicator includes a single 
uniform scale. Can be calibrated with such 
special designations as rpm, fpm, or others, 
to suit special requirements. Gives speed 
readings for both directions of rotation, 
General Electric Co., Schenectady, N. Y, 


Impact Idler 


Troughing type rubber-tread impact idler 
designed to absorb shock of receiving 
bumpy, heavy, rough material at loading 
point. Cushioning effect of rubber-to- 





rubber contact between belt and idler 
helps to prevent cutting, bruising, scuffing 
of belt. Features claimed are less break- 
age of frail material; cleans the belt and 
prevents building up of material; with- 
stands corrosion and abrasion. Available 
for belt widths of 14 to 60 in. Larger 
diameter rolls can be supplied as well as 
rubber tread impact rolls for flat-belt con- 
veyors. Link-Belt Co., 307 N. Michigan 
Ave., Chicago. 


Fan 


Available in all standard discharges, 
single and double width, single and double 
outlet, with wheel diameters ranging from 
124 to 872 in., Design 8 Silentvane fan is 
built for exacting heating, ventilating, and 
air conditioning duties. Made in Class I 
only, this fan conforms to NAFM stand- 
ards with a maximum top speed of 9,000 
f.p.m. Features include reduced power 
consumption, low maintenance cost, slow 
rotation and peripheral speeds, high effi- 
ciency over a large operating range, self- 
limiting horsepower characteristics. B. F. 
Sturtevant Co., Hyde Park. Boston. 


Aircraft Arc Welder 


Arc welding machine- designed particu- 
larly for airplane welding features a sys- 
tem of welding current and voltage control, 
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Delivers Pre-determined Quantity of Grease 
to Each Bearing — Signals when Lubrication 
is Completed 










dew ALEMITE Progressive Lubricating System insures dependable, 
positive, pressure lubrication. It speeds lubrication. It promotes safety 
by bringing remote bearings into easy reach. It permits lubrication while 
machinery is in operation, saving machine-hours and man-hours, and 
increasing machine output. It may be serviced by either a power or man- 
ually-operated grease gun. 

Uninterrupted operation has become vitally important. From the 
standpoint of saved production time alone, this system deserves your in- 
vestigation. The economies resulting from its use soon cover the original 
cost. The system is inexpensive, easy to install, Write for complete facts! 





HERE’S HOW IT WORKS 


: a Lubricant enters thru pressure 
fitting (1) and is filtered thru 
strainer (2). Pressure forces 
valve (3) from intake port (4) 
moving piston (5) forward. 
—@® The lubricant ahead of piston 


forces open check valve (6) permitting 
grease to pass into line (7) and on to its 
bearing. When piston reaches forward 


me U.S. PAT. OFF limit, it seats and seals at (8) preventing 
further passage of grease. This clears port 



















L U B R ‘ Cc AT i Oo N (9) and starts operation of next valve in 
series. Automatic indicator button tells 
= STEWART-WARNER PRODUCT operator when all bearings are serviced. 











1870 DIVERSEY PARKWAY, CHICAGO, ILLINOIS + BELLEVILLE, ONTARIO 
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Productivity! 


Management in industry pro- 
vides working facilities and 
soap for practical ends—em- 
ployee good will. Attention 
also SHOULD be centered on 
your washroom’s influence on 
the work-efficiency of the 
men’s hands as they come on 
shift. Harsh chemical clean- 
ing that parches the skin tends 
to increase the finger-stiffness 
hold back production for the 


LANO KLEEN * 


A NEW corn-meal soap impregnated with 
lanolin applies the corrective. It not only 
cleans with the same efficiency you at- 
tribute to sand-grit soaps but SOFTENS 
THE SKIN to a normal healthy condi- 
tion. THINK IT OVER! It is worth 
while thus to improve the condition of 


co 


working hands—provided your soap cost 
is no more than at present? We believe 
you'll say YES. There’s one quick way 
to start finding out. That is to clip the 
coupon to your business letterhead and 
EXPERIMENT FOR YOURSELF. 
You'll find it worth while. 





42-16 WEST STREET, LONG ISLAND CITY, N. Y. 





Attn: Dept. J: Please send me a copy of your LAN-O-KLEEN folder ( 
) We are also interested in West Protective 


( ) without sample of product. ( 
Creams. 
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which permits the finely accurate settings 
essential for welding the analyses and 
gages of metal employed in modern plane 
construction. Current control is patented 
“dual continuous control,” designed and 
engineered for this unit. It permits inde. 
pendent adjustment of both welding cur. 
rent and voltage. Suited for welding the 
lighter gages of aircraft steels, the unit 
delivers 10 amps. at the are without extra 
attachments—also adaptable for heavy ma. 
terials. High overload capacity for sustained 
operation at the upper portion of range. 
Of motor-generator, single-operator, vari. 
able voltage type with laminated pole 
pieces. Connections readily accessible for 
either 220 or 440 volts (also supplied for 
550 volts or special voltages), 3 or 2 phase, 
Of arc welded steel drip-proof construction, 
is fitted with four steel feet welded to the 
base and drilled for bolting or for attach- 
ing 3-wheeled running gear. Available in 
2 models, 150- and 200-amp. sizes, either 
portable or stationary. Current range for 
150-amp. model is 10 to 200 amps. and for 
the 200-amp. model 10 to 250 amps. The 
Lincoln Electric Co., Cleveland. 


Portable Potential Transformer 


PV-130 transformers, lightweight for 
portability and with terminals and polari- 
ties clearly marked, are available for input 
voltages between 230 and 2,300 volts with 
115 volts output on 60-cycle lines. Can be 
used on all portable and laboratory appli- 





except for 


in delta connection, 
Accuracy is +3 percent both 
on ratio and phase angle between 0 and 200 


cations 
standards. 


percent rated values. Westinghouse Elec. 
& Mfg. Co., E. Pittsburgh. 


Instrumentation for 
Plating Tanks 


System involves direct control of tem- 
perature of water circulated through pipe 
coils or water jacket. It maintains a uniform 
plating temperature; saves steam and cold 
water; increases life of control thermom- 
eter, because bulb is not subjected to a 
destructive action of the plating solution; 
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saves space in plating tank used for in- 
stallation of bulb; makes it unnecessary 
to insulate bulb and connecting tubing 
from sides of tank, therefore eliminates 
danger of bulk failures from electrolysis. 
The Brown Instrument Co., Philadelphia. 


Rotary Geared Pump 





Small lubricating, transfer, or hydraulic 
rotary geared pump with helical gears, 
adapted for use where large volumes are 
not necessary. Suitable for use with pres- 
sures up to 100 Ib. per sq.in. Available in 
right- or left-hand rotation direction. Brown 
& Sharpe Mfg. Co., Providence, R. I. 


High-Speed Belt 


Endless belt for high-speed precision 
work known as Gilmer-Hevaloid belt. A 
patented process of impregnating cotton 
pulling element with latex is said to result 
in special qualities of elasticity, strength, 
and durability. Made without lap, seam, 
or splice. Non-slip surfaces. Pliability 
for use over small pulley diameters and 
lightness in weight adapt it for speeds up 
to approximately 9,000 f.p.m. L. H. Gilmer 
Co., Tacony, Philadelphia. 


Interceptor and Reclaimer 


Interceptor separates and clarifies cutting 
oils and coolants. Installed with or with- 
out filter element. Easy to clean. No mov- 
ing parts. In sizes taking a gallonage of 
5 g.p.m. Can be installed on individual 
machines or as a central system. 

Dirty oil entering Reclaimer is guided 
by baffle to bottom. Desludging impulses 
are created so that lighter oils rise to the 
surface and come in contact with breaker 
wedge for further separation. Gale Oil 
Separator Co., Inc., New York. 


Industrial Fluorescent Fixture 


For use in plants where high-intensity, 
large-area illumination is required, unit 
No. 202 employs two 100-watt, 60-in. fluo- 





rescent lamps. Built of heavy-gage steel, 
with white vitreous porcelain enamel re- 
flector. Open ends, readily adaptable for 
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BUILT-UP 


TOPS WESTERN PLANT OF 


FLORENCE STOVE COMPANY, 


KANKAKEE, ILLINOIS 


The Florence Stove Company, pioneer oil 
stove manufacturer and famous for the fine 
quality of its ranges and heaters, believes 
also in the use of quality products for its 
buildings. 


Accordingly, when planning its mammoth 
Illinois plant, a CAREY Built-Up Roof was 
selected. Brown & Kerr, roofing contractors, 
handled the job under the supervision of 
Campbell - Laurie - Lautermilch Company, 
general contractors. 


CAREY Roofs have established records of 
service and economy over the nation in 
protecting hundreds of millions of dollars 
invested in plants and equipment. 


Regardless of your location or the type of 
your building, you can bank on CAREY for 
maximum roof value. A nationwide organiza- 
tion is at your service. Address Dept. 31 for 
book “Specifications for Bonded Roofs.” 


THE PHILIP CAREY COMPANY 
LOCKLAND, - - CINCINNATI, OHIO 


IN CANADA: THE PHILIP CAREY COMPANY, LTD. 
Office and Factory: Lennoxville, P. Q. 


Dependable Products Since 1873 
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The Zip-Lift op- 


aa erates on any 
standard electric 

P circuit. Before 
" you buy any 

‘ hoist, between 


250 Ib. and 2,000 

Ib. capacity, see 

the new Zip-Lift! 

= Prices start at 
only $140.00. 
Write for Bulle- 
tin H-20. 





No tugging of ropes or yank- 
ing of chains! Just press these 
buttons and the Zip-Lift an- 
swers with smooth lifting and 
lowering of loads. The oper- 
ator, with one free hand to 
guide the load, can also pull 
the fully loaded hoist by the 
conductor cable without dan- 
ger of shorting or “blowing” 
control. This simplified full 
magnetic push button station 
is one of the many important 
advantages enjoyed by Zip- 
Lift users. 

* 


%* The lightest weight push button 
handling only the control circuit - 
not the full motor current. No expen- 
sive replacements if damaged. Also 
permits simplified limit switch, again 
handling only auxiliary current... 
the same as on all heavy duty 
electric hoists and cranes. 


General Offices: 4525 West National Avenue, Milwaukee, Wisconsin 














FACTORY MANAGEMENT and MAINTENANCE 


strip mounting. Corrected for power fac. 
tor and stroboscopic effect. Fleur-O-Lier 
and Underwriters’ Laboratories certified, 
Mitchell Mfg. Co., 2525 Clybourn Ave., 
Chicago. 


Exhaust Fan 


Ventura commercial fan consists of four- 
bladed steel wheel, steel wall plate with 
die-formed inlet, shaft, rubber mounted 





fan bearings, and V-belt drive, with motor 
mounted on air intake side. Totally in- 
closed split-phase motor, 60 cycle on sizes 
24, 30, and 36. Capacitor-type single-phase 
motors on sizes 42 and 48. Propeller fans 
either with direct connected motors or 
with V-belt drive. American Blower Corp., 
6000 Russell St., Detroit. 


High Speed Coil Winding 
Counter 


Clipper coil winding counter designed 
for direct connection to motor shaft or for 
operation through a flexible shaft. Count at 
speeds as high as 9,000 turns per minute 
with motor wide open. Reset to zero is ac- 
complished with a single motion. Pointer 
design gives instant visual check of reset. 
Deducts turns taken off the coil in case of 
overrun, permitting accurate winding at 
high speed. Large figures read to 10,000 
turns. Pointers have friction hubs which 
afford large bearing area for minimum 
wear. Hobbed gears throughout. Adjust- 
able base provides for easy alignment with 
motor. Production Instrument Co., 700-06 
W. Jackson Blvd., Chicago. 


Hacksaw 


Frame that can be set at any angle with 
a pistol grip handle, and adjustable blade 
mount that keeps blade straight, are fea- 
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ERE it is—your “cast-iron” answer to the splashing water and spattering 
liquids that make motor operation uncertain in many places. It gives you 


greater-than-ever protection in three important ways: 


_ 
Gelia Protection «++ against physical damage 


One-piece cast-iron frame and end shields completely encase the 
motor, and offer formidable resistance to rust and corrosion. Venti- 
lating openings are well baffled and contours of the motor shed 
direct-splashing water or liquids. The low-velocity air intake mini- 
mizes sucking in of the spray. Conduit box is waterproof. 


+ 
Glia Protection --- against electrical breakdown 


In the coil windings, the combination of Formex wire, a special 
synthetic-resin bond, and a tough external coat of Glyptal 1201 Red 
sets a new standard for resistance to moisture and to vapor in the air. 


«++ against wear and tear 
Completely enclosed ball bearings of high load-carrying capacity are 
standard. A cast-iron enclosure protects the bearing and its lubri- 
cant. A simple but effective seal along the shaft excludes liquids from 
the bearings. 


In addition to these “extras,” you get basic improvements in operating characteris- 


tics, convenience in installation, and clean-cut, compact design. Write today for 
Bulletin GEA-3595. Specify Tri-Clad on your next splashproof-motor order. General 
Electric, Schenectady, N. Y. 














































TRAMRAIL SERVES EVERY PRESS 
at United States R 


= 
This illustrates the extreme flex- 
ibility of Cleveland Tramrail. 
This rail system is so laid out 
that hand-operated hoist car- 
riers can deliver materials from 
any press to any other press. 


Courtesy United States Register 
Co., Battle Creek, Mich. 


Boxes of materials are easily picked up and 
transported. If desired, this type of Cleve- 
land Tramrail system can be electrified and 
the heavy lifting done with motor-driven 
hoists. 















An inexpensive, easily-installed, hand- 
propelled Cleveland Tramrail system in- 
terconnects all presses with each other 
and also connects each with the die storage 
and machine shop. All but 18 small presses 
are served this way. 


Twelve*hand hoists are used in making 
die changes and servicing the presses with 
raw stock. Dies up to one ton are handled 
without difficulty and with 75% reduction 
in time over hoists formerly used. 


No accidents in the handling of dies and 
materials have occurred since this system 
was installed nearly 3 years ago. 


Write for Booklet 2004-A. Gives clear, 
concise understanding of materials han- 
dling. Highly illustrated. 


CLEVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO 
1187 East 283rd St. 


Wickliffe, Ohio 
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tures of the Plomb Firmback hacksaw, 
Handle is mounted to give direct push- 
and-pull action. Can be turned to any 
position. Blade also can be turned and 
set at any angle. Frame is adjustable to 
take popular lengths of blades. Blade 
mounts are on legs of frame. For special 
purposes a short leg is available. Plomb 
Tool Co., Los Angeles. 


Assembly Bench Bins 


To accommodate large or small parts, 
5 sizes and 2 styles, ranging from 3 to 9 in, 
are available. 


Single or double spouts, 





Single spout bins equipped with vertical 
sliding gate to regulate flow of parts. Com- 
binations can be arranged to suit specific 
assembly line requirements. Arkay Labora- 
tories, Inc., 1570 S. First St., Milwaukee. 


Fluorescent Lighting Equipment 


Glass inclosed fluorescent lighting equip- 
ment adaptable for use as single units, 
double units or continuous runs. Built 
around standard Wiremold No. 3,000 chan- 
nel and fittings. Hangers and canopy fit- 
tings available for ceiling and suspended in- 
stallations. Wiremold Co., Hartford, Conn. 


Combination Starter 


Handle-locking arrangement and com- 
pact, high-capacity disconnect switch are 
among the features of Bulletin 712 com- 





bination starters, which combine a magnetic 
switch with a hand disconnect switch in 
the same inclosure to save wiring and pro- 
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FINISHING EQUIPMENT 


At the Florence Stove Company 
TWO Operating Shifts Now 
Can Do What THREE Did Before 


One of the finest examples of the economy effected by Mahon 
cooperation in the modernizing of a FINISHING production line is 
the installation made at the Florence Stove Company, Kankakee, 
Ill, This automatic system, pictured herewith, was installed as the 
result of a carefully planned survey conducted by Mahon produc- 
tion experts cooperating with the Florence Stove Company engi- 
neers. Work travel, proper type and placement of equipment, 
were determined only after intensive study. When the system went 
into operation, it was found that work was so greatly speeded 
up, savings amounting to 333% were possible— even in the face 
of greatly increased production. If you would like the details of 
this installation, or—better still—have a survey made in your 
Finishing Department—write us. Mahon engineers may be able 
to show similar savings for you. 


THE R. C. MAHON COMPANY 
DETROIT ° CHICAGO 


Designers and Manufacturers of Complete Finishing Systems, Metal Cleaning Machines, 
Rust Proofing Machines, Hydro-Filter Spray Booths, Drying and Baking Ovens, Dust Collec- 
tors, Filtered Air Supply Systems and Many Other Units of Special Production Equipment. 
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cceM MEETS ALI 


OU may need starters 
with high arc interrupt- 
ing capacity depending up- 
on the power characteristics 
of the plant. For in case of a 
short circuit, the voltage is 
limited not to the plant 
power load but to the capac- 
ity of the generating system 
supplying the plant. 


EC&M Magnetic Contactor 
Starters (2300 volt) have, in 
tests, successfully interrupted 
short circuits of 50,000 KVA 
and over. And within one 
cycle after each interruption 
full normal frequency volt- 
age returned—evidence of a 
clean and quick break! 





















Capable of many operations 
with infrequent attention 
these magnetic starters offer 
a choice of push button or 
master switch operation— 
low voltage for the control 
circuit comes from a self- 
contained potential trans- 
former. When planning 
2300 volt motor installa- 
tions, write for recommen- 
dations. EC&M builds both 
standard starters and starters 
with high arc interrupting 
capacity—to meet all needs. 











Left: View taken during nmianufacture of 
three 500 HP, 2300 Vole Full Voltage 
Starters for synchronous motors for in- 
stallation in oil refinery. Type EO Push 
Buttons (for Class 1, Group D Hazardous 
Locations) are d on the front. 








~<a 


The ELECTRIC CONTROLLER & MFG. Co. 
2700 E. 79th STREET CLEVELAND, OHIO 


Please send 2300 Volt Starter Bulletin 1062. 


MOTOR CONTROLS * BRAKES*LIMIT STOPS > MAGNETS 


E tantor Needle 
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vide greater safety to the operator. Avail. 
able in four sizes with or without fuse clips, 
Rating: range from 2 hp., 220-440-550 volts 
to 50 hp., 440-550 volts. All sizes have jn. 
terrupting capacity of ten times the maxi. 
mum hp. rating. Locked rotor currents are 
disrupted by either solenoid or disconnect 
switch. Disconnect switch lever has three 
positions, “off,” “open,” “on.” Cover can. 
not be opened unless switch lever js 
“open”. Disconnect and solenoid switches 
have silver alloy contacts. Allen-Bradley 
Co., 1311 S. First St., Milwaukee. 


Chart Potentiometer 


Self-balancing instrument for indicating 
and recording temperature. Balancing sys. 
tem is continuous, extremely sensitive to 
minute temperature changes. All live parts 
inclosed. Sensitivity can be adjusted for 
correct operation on any standard pyrom- 
eter range. Balancing motor is totally 





inclosed, brushless, reversible induction 
motor with built-in gear reduction. Scale 
is concentric 320 degrees; 1l-in. black nu- 
merals on white field make distant readings 
visible. Chart is 12 in. wide. Pen travel 
of 43 in. full scale. The Brown Instrument 
Co., Philadelphia. 


Four-Light 
Fluorescent Fixture 


Model 2031, 200-watt, four-light shielded 
fixture providing low surface brightness, 
minimum light absorption, high efficiency 
light transmission. Available for suspen- 
sion or surface mounting. Mitchell Mfg. 
Co., Clybourn Ave., Chicago. 


Reflector Lamps 


“Sealed-silver” high voltage Birdseye 
lamp is made with a built-in reflector unit 
in the form of a solid silver lining her- 
metically sealed inside the bulb where it 
cannot gather dust, tarnish, crack, or peel. 
A nickel neck reflector disk redirects light 
that would ordinarily be wasted through 
the neck of the bulb. Six sizes 100 to 
1,000 watts, and in seven different high 
voltages, 220 to 300 volts. Wabash Ap- 
pliance Corp., Brooklyn. 




















“Tycol Green Cast Grease never leaves a 
soap or foreign deposit in the bearings,” was 
the way a lubrication engineer explained 
its advantages. “Gone is the worry over de- 
lays and costs caused by the former grease 
when it separated within the roller bear- 
ings. Tycol Grease products resist break- 
down in structure, thus assuring maximum 
lubricating value.” 

This operator knows also that Tycol Green 
Cast Grease gives better protection and 
more effective lubrication. It’s because this 


..- Since using TYCOL GREEN CAST GREASE” 


modern grease is made from a paraffine 
base cylinder oil combined with a mini- 
mum of soap. More oil—less soap— means 
better, more economical lubrication. 

Speed up production—avoid the delays of 
ineffective lubrication. Tide Water makes a 
line of greases and oils “scientifically engi- 
neered to fit your needs” —engineered to 
maintain efficient performance wherever 
wheels, gears, and shafts turn. Cooperation 
from our engineers is freely offered. 


Regional Offices: Boston, Philadelphia, Pittsburgh. Charlotte, N. C. 


TIDE WATER ASSOCIATED OIL COMPANY 


EASTERN DIVISION 


17 Battery Place 


New York, N. Y. 
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Problems That Come Up 
as You Train Top Men to Teach 


(Continued from page 81) 








tion in the fundamentals of teaching 
was given and particular problems en 
perienced by the members of the con. 
ference were discussed. 

Throughout the school year members 
of the educational department staff sit 
in on class sessions to witness the ip. 
structor’s teaching methods. His _per- 
formance is judged in accordance with 
theories and practices taught during 
the summer conference. No personal 
criticisms are made unless backed by 
the words of an authority in education. 
In fact, criticism is not made at all 
unless solicited by the teacher himself. 
because it is usually not necessary. Fre- 
quently the instructor whose class the 
educational department member has 
visited, comes to the visitor and says, 
“How did I do?” Then, if crticism is in 
order, it is made, but not without 
praise for the good parts of the instruc- 
tor’s presentation. 

The largest stumbling block encoun- 
tered by the teachers has been their 
misunderstanding of the mental speed 
of their classes. Some begin with the 
idea that telling is teaching and thus 
speed ahead of their students’ ability to 
absorb the information. Another fault 
is talking too much. The class then 
becomes a lecture. Our advice in that 
case is to think of it as a conference 
and to liven it up by encouraging the 
pupils to enter into discussion. 


Bulletin for Teaching Staff 


Although every effort is put forth 
to maintain a spirit of academic free- 
dom in the school, certain regula- 
tions are necessary. Frequent changes 
in details of various rules and proce- 
dures have made it desirable to issue 
a weekly Factory School Bulletin to 
members of the teaching staff. This 
bulletin includes sections on_ policies 
and procedures, schedules, rules, and 
teaching practice. Thus it 
to keep interest stimulated in improve- 
ment of teaching methods. Rules con- 
sist of details concerning homework, 
dropping of classes, examinations, and 
so on. Policies are comparatively few, 
but one that is constantly re-emphasized 
is that promotions are based on job per- 
formance alone, and that school at- 
tendance serves only as an aid to better 
job performance and is not a guarantee 
of promotion. All rules and regulations 
are conveyed to the employee-students 
by the instructors who keep an indexed 
notebook containing the bulletins. 

Although the instructor is wholly 
responsible for the administration of 
his class, the educational department 


also serves 
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AIDING INDUSTRY TO BUILD AMERICA’S 
BULWARK OF DEFENSE 


For the all important job of American Industry today, 
“AUTOMATIC” Materials Handling Systems are being 
enlisted to the fullest extent, in the transportation—stor- 
ing—stacking and loading of vital materials . . . tons of 
it. ..raw and finished — speedily — systematically — 
economically — safely. 


To meet this ever increasing production demand for 
equipping new plants—expanding or improving exist- 
ing facilities—“AUTOMATIC” is pledged to “ALL-OUT” 
aid by supplying Electric Propelled Industrial Trucks of 
every description and capacity ... Yes! With ever in- 
creasing intensity its entire organization and facilities 
are being employed to accomplish the task of producing 
as rapidly as possible, the finest Materials Handling 
Equipment the industry has ever known. 


So to users . . . old and new . . . large and small, 
“AUTOMATIC” eagerly and sincerely desires to be 
ever helpful to every industry in the planning of today’s 
materials handling systems designed for future effi- 
ciency when normal production once again returns. 
Write for the nearest “AUTOMATIC” Representative 
to call and discuss your problem. 


AUTOMATIC TRANSPORTATION COMPANY 


Division of the Yale & Towne Mfg. Co. 


39 West 87th Street CHICAGO, ILL. 





Is Your Plant Sufficiently 


PROTECTED to Handle 


DEFENSE ORDERS? 
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ANCHOR FENCE PROTECTS... 


Both Inside and Outside of Your 
Plant Against Saboteurs, Spies 


F YOU are handling Government 

Defense orders—or expect to—it’s 
time to make certain that your plant, 
property and personnel are adequately 
protected against sabotage. It’s time to 
raise a ““Wall of Steel” around your plant 
—to keep out saboteurs and spies intent 
on destroying or hindering your Govern- 
ment Contract Work. That’s Rule No. 1 
of sabotage prevention. Rule No. 2 is to 
raise similar barriers inside your plant 
property, around your power plant, 
_ transformer stations, chemical storage, 
fuel supply and other vulnerable points 


ANCHO 


FENCE 
a 











so that they can only be reached by care- 
fully selected employees. Remember 
there may be potential saboteurs on your 
payroll right now! 
Send for the Anchor 
Engineer 

He’ll show you how to guard your prop- 
erty and employees against both outside 
and inside saboteurs with a minimum of 
expense for guards and policing. He'll 
give you the benefit of Anchor’s long 
He'll 
explain how Anchor Fence can be moved 
and reinstalled in case of plant expansion. 


experience in fence protection. 


AN ANCHOR ENGINEER will gladly 
help you plan complete protection for 
your plant. Write or wire today to the: 
ANCHOR POST FENCE CO., 6620 
Eastern Ave., Baltimore, Md. 
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lends cunsiderable assistance. In the 
first place, lesson material (which at 
present includes material valuable from 
the standpoint of defense) is collected 
and prepared by the department staff 
with the help of executives who are 
authorities in the particular subject 
under preparation. It is distributed to 
the students without charge and is re. 
tained by them after they have finished 
the course. The department also pre. 
pares demonstration panels and lecture 
experiments; collects machine parts, 
units, and tools to illustrate the points 
the instructor wishes to emphasize; 
builds models; and helps the instruc- 
tor obtain whatever other teaching aids 
he may require. His attention is called 
to magazine articles, reference books, 
and other sources of information deal- 
ing with the subject he teaches, and he 
is provided with movie films and 
equipment whenever they are obtain- 
able. A recently adopted teaching aid, 
which has received the commendation 
of both instructors and students, is 
Kodachrome slides made by members 
of the department. They are used to 
illustrate particular machines and man- 
ufacturing operations. 

The school year consists of two terms 
of fifteen weeks each arranged in a 
schedule similar to that of a university. 
Classes are held both in the late after- 
noons and evenings during the five 
weekdays. Afternoon classes are held 
for the benefit of the night shift and 
are comparatively few in number. Into 
this schedule we fit those men ready to 
give of their time to make it possible 
for any employee wishing to do so to 
broaden his education and in so doing 
to live and enjoy a full useful life in 
the company and the community. 





Check Layouts 
Before You Expand 


(Continued from page 57) 





as that of scrap, finished products, tools, 


| and shipping containers can be traced 


| in this manner. 


When the movements 
are too complicated, each class of ma- 
terial should be placed on a separate 


| drawing to avoid confusion. 


| ing flow charts. 


There are various methods of draw- 
Many times arrow 
points showing the route taken through 
the plant are all that is necessary. But 
wide lines resembling rivers contribute 
a good deal to the information, because 
the width of the “river” can represent 
in a rough way the relative volume of 
material moved at a certain point. 
Flow charts are sometimes confused 
with process charts. Process charts 
are schematic diagrams of a process 
showing each step or operation. Flow 
charts are always made on scale draw- 
ings of the plant or department, where- 
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lemma SPEEDS UP THOSE RUSH } 
"\ JOBS "ON ORDER" _/ 


MOBILIFTS make manpower more productive, they speed 





up production and definitely cut cost of materials handling. 


8s ELISE. 


These small compact fork trucks work in narrow aisles, el- 





fm De 


evators, trucks and freight cars. Storage space is increased 
not only by stacking goods to ceilings but also by keeping 
aisleways down to a minimum. MOBILIFT’S transmission 
principle eliminates gear shifting to increase maneuver 
ability. MOBILIFTS operate for less than 15¢ an hour and 
prices begin a little over $1100 at factory. Forks lift to 9 








feet and carry up to a maximum of one ton. There is a 


MOBILIFT materials handling engineer near you; write the 


a 
Di ae PME ape ne ; 


factory for his name and descriptive literature today and 


speed up your production. 





VAUGHAN MOTOR COMPANY, 828 S. E. MAIN, PORTLAND, ORE. 



















































Clean water! Made of asbestos and 
cement, therefore non-metallic, 
Transite Pipe simply cannot rust. 
It can never cause “red water” 
or rusty scale. 


High delivery capacity! Trans- 
ite’s smooth interior surface 
provides an unusually high flow 
coefficient—C=140. And this high 
figure is maintained because 
Transite is immune to tubercula- 
tion, the internal corrosion that 
clogs ordinary pipe and cuts down 
flow rates. As a result, Transite 


Guard against rusty water... 
Keep delivery capacity high 
with J-M TRANSITE PIPE 





Here’s why more and more plant operators are 
specifying this asbestos-cement pipe for supply lines, 
process lines, condenser water lines and fire lines: 


Pipe keeps delivery capacity up, 
pumping costs permanently low. 


Easily installed! Transite’s long 
13-ft. lengths are relatively light 
in weight—easily handled and in- 
stalled. Simplex Couplings used 
in making joints in Transite lines 
are rapidly assembled even by 
unskilled crews—require no heat- 
ing or caulking equipment. 

For complete details on this 
modern water pipe, write for bro- 
chure TR-11A. Johns-Manville, 22 
East 40th Street, New York, N.Y. 


UMA Le) alattoaalelabalicc 


TRANSITE PIPE 


For efficient, economical industrial water lines 














as process charts are not to scale; jn 
fact they do not necessarily have to be 
made within any outline of the depart. 
ment involved. 

Since plant layout depends entirely 
upon movement of materials, flow charts 
are used almost exclusively for this 
purpose. What is done to the materia] 
at each location seldom has any effect 
on the layout. 

Where operations are located on sey. 
eral floors, it is often difficult to picture 
them adequately with a flow chart. 
However, an isometric or perspective 
sketch of the different floors will usu. 
ually picture movement up and down 
as well as in the horizontal planes, 
It is important to show up-and-down 
movement, because bad elevator con. 
gestion is frequently brought to light 
in this manner. 

It is possible to combine the process 
and flow charts into one chart where 
the movement of materials or the dif- 
ferent operations are not complicated. 
Such a chart would show what happens 
at a particular location in the plant or 
department, as well as the relative 
movement between operations. With 
this arrangement, a single line can be 
used to trace the movement from raw 
material to finished product without 
resorting to different colors for dif. 
ferent stages of manufacture. 


Eliminate Backtracking 


Proper plant layout is more com- 
pletely dependent upon the movement 
of materials than any other factor, 
although occasionally other factors dic- 
tate some different arrangement. Effici- 
ent layouts do not necessarily require 
that materials move in a straight line. 
A circle is just as good. The main 
thing is to eliminate any backtracking 
or carrying of material over the same 
ground more than once. 

Competent consideration of plant 
layouts requires that the analysist be 
familiar with all the different types of 
materials handling equipment so that 
the most adaptable method of moving 
the materials at each location can be 
provided. 

As has already been suggested, other 
factors may outweigh a straight-line 
movement of material. For example, 
the fact that one process may require 
a heated building may necessitate plac- 
ing it near the power plant, where heat- 
ing mains can be located conveniently. 
Railroad sidings or steamship docks 
may be the controlling factor. Weight 
of machinery and materials may pre- 
vent locating a process on the second 
floor. 

However, the movement of materials 
is so important that the modern tend- 
ency in plant layout is to decentralize 
departments. For example, nowadays 
a welding machine is set right beside 
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a punch press and a drill press next to 
that, if that is the sequence of opera- 
tions on the particular part involved. 
Under the old system, the part would 
have to be routed to the welding de- 
partment and then to the drill-press 
section. 

Having tools available at a central 
location is such an important item in 
many plants that machine centers or 
equipment centers have been deter- 
mined. These centers may not neces- 
sarily be in the geographic center of 
the plant; a large concentration of 
machines at one end of the plant may 
draw the machine center toward that 
end. Moreover, the study should be 
made on a_ three-dimensional basis, 
and it may be found the center is 
nearer the second floor than the first. 
Other things being equal, machine cen- 
ters determine the ideal location for 
toolrooms, storerooms, supply depots, 


and the like. 
Scaled Cutouts of Machines 


After the location of departments in 
general has been determined by flow 
charts, a more detailed layout of equip- 
ment within a department can best be 
made by scaled cutouts of the mach- 
inery. These cutouts can be moved 
around on the drawing to determine the 
best location from the standpoint of 
movement of materials, economy of 
floor space, working areas, power, 
steam and air lines, and lighting. 

The drawing on page 57 shows a 
flow chart of materials in the plant of 
a company that had to expand its 
operations to property across a busy 
street. The least disruption to exist- 
ing facilities in the main plant was 
accomplished by putting the raw ma- 
terials department in the new location. 
This department did not require heat, 
so that an expensive steam line under 
the street was not necessary. 

All raw material is unloaded by an 
overhead crane from a sidetrack into 
the plant. This crane was placed in 
about the only rectangular space avail- 
able. The rest of the property, tri- 
angular in shape, was covered with a 
lower roof, since no crane was pro- 
vided in this section. Gasoline-driven 
lift trucks and tiering machines of a 
heavy type are used to move the ma- 
terial around and to deliver it across 
the street, where overhead cranes are 
available. 

With this layout there is a minimum 
of backtracking. Some of the old raw 
material space has been released and 
can be converted into heated buildings 
for additional manufacturing. Thus 
this arrangement keeps the manufac- 
turing operations together, which they 
would not have been had the manufac- 
turing expanded into the new buildings 
across the street. 
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NO WAITING 


FOR FLEX-~A-POWER 





COST SAVINGS 







SOLD 
THROUGH 
ELECTRICAL 


ANY a plant operator 
would be glad to pay a 
premium for the advantages FLEX -A- 
POWER offers . . . for “hang-up-and- 
plug-in” SPEED in installation ... for 
FLEXIBILITY in installing or relocatin,; 
machine units... for ability to complete electrical 
hook-ups in a matter of minutes rather than days... 
for a “panelboard running the length of his plant”, 
that is completely SALVABLE if facilities must be extend - 

ed or curtailed later on. 


Yes, indeed, advantages like these are worth money today 
... but the big news is that you don’t have to wait for FLEX- 
A-POWER savings. In the great majority of installations, 
FLEX-A-POWER actually costs less to INSTALL than con- 
ventional plant wiring. 

COSTS LESS .. . GOES IN FASTER . . . SAVES TIME 
and money ever after! These are provable claims you should 
look into without delay. Write for detailed Trumbullaid 
Bulletin No. 408. 














KEEP Alert ELECTRICALLY 
use your TRUMBULLAIDS 


is 88 7 





WEW TORE - PHILADELPHIA - BOSTON - CHICAGO - DETROIT - MORWOOD, 6. - ATLANTA - NASHVILLE - LOS ANGELES - SAN FRANCISCO - SEATTLE 
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Why doX0U stick to old-fashioned fastening? 


AND M 


“American PLUS Phillips 
Screws make a much neater 
appearance. And there’s no 
possibility of the driver slip- 


ping off the screw head and 
breaking the glass.” 


— J.C. Montgomery, Sales Manager 
Columbus Show Case Company 





MANY TYPES OF PRODUCT GET TO MARKET FASTER 
...- AT LESS COST 


Time wasted by fumbled screws, crooked screws, screw 
driver accidents, split heads — is saved when you switch 
to American PLUS Phillips Screws. They cling to the 
driver — permit use of electric and pneumatic drivers. 
Send for free folders. 


Genuine Phillips Recess... the PLUS on the 
Screw Means Less Cost to You 
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There is an American PLUS Phillips Distributor in Your Vicinity 


AMERICAN SCREW COMPANY 


Providence, R. I. Detroit, Mich. 


Chicagg, Ill. 


WOOD SCREWS MACHINE SCREWS SHEET METAL SCREWS STOVE BOLTS 





U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 2,082,085; 2,084,078; 
2,084,079; 2,090,338. Other Domestic and Foreign Patents Allowed and Pending. 














Observation Ratios 
(Continued from page 59) 





————— 


cycle time to determine total allowed 
time per piece in minutes. Allowable 
time per piece thus would be 1/120 + 
1/120 x 6.9% = .0083 + .0006 = .0089 
minutes (number of strokes per min. 
ute = 120. Cycle time = 1/120). 

If the study is to be used with an eye 
to improvement, the breakdown of the 
unnecessary delay data is important 
and several subvariations should be in. 
troduced into the observation chart un- 
der unnecessary delay, and observation 
recorded as before. 

It must be recognized that the O.R. 
study is justifiable only where a number 
of observations may be made during 
each observation trip. If a battery of 
similar machines or a group of similar 
operations can be studied, the method is 
at its best. On single jobs, studied sev.- 
eral at a time, a month elapses in some 
instances before results are obtainable. 


More Observations—Less Time 


If it seems impractical to prolong the 
study over such a long period, increased 
frequency of/observations during each 
day will shorten the total study time. 
However, in general, the longer the pe- 
riod over which time study is made, and 
the greater the number of observations 
taken, the more chance there is of get- 
ting a true picture of the variations. 

Either a group of machines, or work- 
ers engaged in a similar task, can be 
observed and recorded on a single chart 
during one observation trip, and the 
data used collectively to determine a 
group allowance. Or observations on 
many entirely unrelated jobs can be 
made on individual charts during the 
same observation trip. 

Using one observation trip to make 
many studies results in extremely low 
cost studies. Often an observer with no 
knowledge of the job can make the ob- 
servation trips. 

Using the O.R. method, a study can 
be made of an entire department in all 
its phases. Even indirect labor can be 
measured and judged. The possibilities 
are endless. Workmen like the method, 
because it does not require the presence 
of an observer beside the operator, with 
the usual nervous reaction and probable 
resentment. 

It is possible to measure the accuracy 
of an individual study by comparing the 
frequency distribution with the binomial 
law. For discussion of this and further 
data on the method the reader is re- 
ferred to a paper by R. L. Morrow, “Ra- 
tio Delay Study,” presented before the 
Management Division of ASME at the 
Dec., 1940, meeting. 
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Engineers Can Help You Find io 
All Four In Your Plant ee 


Engineered to fit your product and manufacturing | | 

methods—Standard Conveyors make man-and- - 

machine hours more productive through these re 

four basic time and cost saving factors—avoid- AVOID REPEATED HANDLING 
ing wasteful waiting for materials—cutting short ff 
handling time—better utilization of available working , tae Y/ 
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space—elimination of repeated handling in production 
operations. 









Right today Standard Conveyor engineers are helping 
hundreds of manufacturers to step up production. Why 
not call in “Standard” for planned handling recommen- 
dations for your plant. Write for Bulletin FM-7. 













STANDARD CONVEYOR COMPANY 
General Offices: North St. Paul, Minn. 
Sales and Engineering Service in Principal Cities 


A valuable refer- 
ence book on Con- 
veyors — “Convey- 
ors by Standard” — 


Ps leg R> is available upon 
THE STANDARD ee 1) oe request to plant 
OF VALUE” | hee 1 and production ex- 

: m ecutives. Write for 


CONVEYORS Bulletin FM. 
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Empty cars in the shop... 
loaded cars ready for the night 
crew. It’s easy with an R « M 
winch on the job pulling for you 
day and night. 

The R & M really keeps things 
moving ...in the shop and on 
the outside. It’s rugged and pow- 
erful... built by the famous 
makers of R « M hoists and 









& 


Here's a real powerhouse —the fa- 
mous R & M winch with a 2,000-Ib. 
single line pull at a speed of 40 feet 
per minute. 


cranes for industries everywhere. 

From the air or on the ground, 
R & M has an economical an- 
swer for your material-handling 
problem. It will pay you to call 
an R « M field expert for time- 
and money-saving ideas in your 
plant. Get in touch with your 
nearest R & M sales and service 


office today. 


eRep M SALES AND SERVICE OFFICES 


Albany/......... 364 Broadway Cleveland. .352 Rockefeller Bldg. Newark..........700 Bergen-St. 
Atlanta,....... 2.909 Myrtle St SPS 1424 16th St., Philadelphia. . .401 N. Broad St. 
Boston:>~ «.4,¢..55 Long Wharf . Detroit..... 2921 E. Grand Blvd. Pittsburgh...... 705 Oliver Bldg. 


eres * ‘ 
Buffalo ‘44. .2005 Delaware ‘Ave. 


Houston. .4715 Harrisburg Blvd. 
Jacksonville... .305 Bisbee Bldg. 


Cinggnati eres 418 New St. - New’York........200 Varick St. 
“es Montreal. ...Lyman Tube & Supply Co., Ltd. 


San Francisco.. .237 Rialto Blvd. 
Seattle,.... 216-17 Walker Bldg. 
SyreGase....... 304 Tower Bldg. 


ROBBINS & MYERS, Inc. 


HOIST & CRANE DIVISION 


» SPRINGFIELD, OHELO 


MOTORS « FANS « MOYNO PUMPS « FOUNDED 1878 
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Carter Products, 
Incorporated 
(Continued from page 79) 





————_ 


and working over at Cutson’s. Mary’s 
through, too, but she’s taking up a 
commercial course downtown.” 

Despite his evident pleasure at being 
addressed, and having his family asked 
for, his air was slightly strained and 
unnatural. “This isn’t the Andy I used 
to know,” mused the Old Man. 

“I saw Jim downtown the other day. 
Fine-looking lad, Andy; fine-looking 
boy.” 

“The missus and I are proud of him, 
Mr. Carter,” declared Andy, commenc- 
ing to smile more freely. 

“Couple of new men you've got here, 
Andy. Look like good boys.” 

Turning away,. he addressed the 
nearest one. “You Pete Dubinski?” 
he asked. 

“No, sir. That’s Pete there,” came 
the answer. 

“Then you must be Bill Lamb; that 
right?” 

“Te, 

“I’m Mr. Carter.” The Old Man held 
out his hand. 

Bill Lamb reached hastily for a rag 
but the Old Man stopped him. “My 
hand’s been greasy before,” he said. 

“Like it here, Bill?” he asked as he 


studied the man. 
One As Good As Another 


“It’s all right.” Bill’s answer seemed 
to say that one place was about as good 
as another, and why get excited about 
any of them. 

“Live near here?” persisted the Old 
Man, patiently. 

“Other side of 
Avenue.” 

“Um. Long ways away. Takes a 
couple hours a day going and coming, 
eh?” 

“Yes, sir. But you get used to it 
after a while.” 

“Lot of nice places going up on this 
side of town,” advised the Old Man. 
“Reasonable, too. Why don’t you move 
over?” 

“Huh. You can’t tell about your job 
nowadays. A guy never knows when he 
is going to be out of work.” 

“Well, I don’t know. We hire pretty 
steady, and if.a man’s record is good, 
we generally try to keep him going.” 

“Don’t see how, Mr. Carter. New 
methods and machinery going into every 


town; Carleton 


' shop all the time. Bound to force men 


out of work.” ; 

“Well, when this busiijess was grow- 
ing up, we kept improving things all 
the time, and the business got bigger. 
Do you figure times have changed?” 

“Looks that way to me, Mr. Carter. 
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THIS POLE LINE HARDWARE WAS 





























Unretouched photo showing the excellent 
condition of these guy books, clamps and 
double arming bolts, today. 








It looks as good as new after 15 years in rain and snow! 


Metallurgists will tell you and laboratories will prove beginning its life of usefulness and should be free of 
that Hot Dip Galvanizing is the most practical and eco- maintenance and replacement costs for many years to 
nomical rust protection known to science but... nothing come... There may be different opinions as to why Hot 
beats an actual service test. Here’s another one from Dip Galvanizing is better but the important fact is that 
our files bringing home the fact that genuine Hot Dip it does last longer at less cost. Patronize our members 
Galvanizing pays enormous dividends. . . Judging by and know that you are getting genuine, quality Hot Dip 
the appearance of this 15 year old hardware it is only Galvanizing. Write for specification sheet and booklet. 


American Hot Dip Galvanizers Association, Inc., American Bank Bldg., Pittsburgh, Pennsylvania. 


IF IT CARRIES THIS SEAL IT’S A JOB WELL DONE 


FROM OUR FILES — CASE 
No. 1376. Pole line hardware of 
the Cincinnati Gas and Electric 
Company. Hot Dip Galvanized 
by Joslyn Manufacturing and 
Supply Company of Chicago. 

Received through South East 
juslyn Company of Cincinnati. 
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Acme Galvanizing, Inc., Milwaukee, Wis. x Acme Steel & Malleable Iron Works, Pe 
Buffalo, N.Y. * American Tinning & Galvanizing Co., Erie, Pa. * Atlantic = 
Stamping Co., Rochester, N. Y. * Atlantic Steel Co., Atlanta, Ga. * Buffalo \ 


- 


Galvanizing & Tinning Works, Inc., Buffalo, N.Y.* Diamond Expansion BoltCo., ad HOT-O , Pp 
Inc., Garwood, N.J.% Equipment Steel Products Division of Union Asbestos and % GALVANIZING 
Rubber Co., Blue Island, Ill. * The Fanner Mig. Co., Cleveland, O. * John Finn 
Metal Works, San Francisco, Cal. & Thomas Gregory Galvanizing Works, Mas- 4%, = 

peth, N.Y. * Hanlon-Gregory Galvanizing Co., Pittsburgh, Pa. * James Hill Mfg. ? tinw 

Co., Providence, R.I. * Hubbard & Co., Oakland, Cal. * Independent Galvan- Sm 

izing Co., Newark, N.J. * International-Stacey Corp., Columbus, O. *& Isaacson Iron Works, Seattle, Wash. 
* Joslyn Co. of California, Los Angeles, Cal. * Joslyn Mfg. & Supply Co., Chicago, Ill. & L.O. Koven & Brother, Inc., 
Jersey City, N.J. * Lehigh Structural Steel Co., Allentown, Pa. * Lewis Bolt & Nut Co., Minneapolis, Minn. * 
Missouri Rolling Mill Corp., St. Louis, Mo. * The National Telephone Supply Co., Cleveland, O. ® Penn Galvan- 
izing Co.,Philadelphia, Pa. & Riverside Foundry & Galvanizing Co. \Kalamazoo,Mich. * San Francisco Galvanizing 
Works, San Francisco, Cal. * The Sanitary Tinning Co., Cleveland, O. * Standard Galvanizing Co., Chicago, 
Ill. *& Wilcox, Crittenden & Company, Inc., Middletown, Conn. * The Witt Cornice Company, Cincinnati, ea. 
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REG. U.S. PAT. OF F. 


COLLOIDAL 
GRAPHITE 
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Belts and other non-conductors traveling at high 


speed accumulate static electricity. 


This static 
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graphite conductive films. + + 


A letterhead 


request will bring complete information and a 


copy of Technical Bulletin Number 270 entitled 
“Utility of Graphite Surfaces.” B 


ACHESON COLLOIDS CORPORATION Petit 


PORT HURON 


MICHIGAN 





ew of the many uses of colloidal graphite in industry—check any with 


Titilok Miol-miloh lilo Mm loldlaciilelmellialatlidt-te 


“DAG" COLLOIDAL GRAPHITE FOR: 


CONVEVORS........ 
FORGING DIES 
COMPRESSORS™. 

GLASS MOLD 

ASSEMBLY AND RUN-IN... 


this coupon and attach to your 


city 


Pi Gnis- 10), BGO ENO)|0- Nae) i Je) 7 Vile). 


SCREW THREADS 
STEAM CYLINDER 

CASTING 

CONDUCTIVE COATINGS.... 
IMPREGNATION............. fl 


; aoe 
Retecctdal-tolopeent| M711 Moldlale MoM Tele alate} sample 


Port Huron, Michigan 


Nine million men out of work now, 
Maybe I'll be the next one.” 

“I don’t think so, Bill. One of these 
days we'll sit us down and have a talk 
about things. Okay?” 

“Yes, sir. I'd like to.” 

Going over to Pete Dubinsky, the 
Old Man again introduced himself, by 
he was unable to get Pete to talk much, 
In fact, the man was downright ap. 


| tagonistic. But he did smile a little 


when the Old Man praised the neatness 
of his machine and equipment. 

Next the Old Man tackled the Albert 
Bird, who was doing the complaining 
for the group. He noticed a big button 
on the man’s shirt which read 
“Steward.” 

“They tell me you’re Al Bird. I’m 


| Mr. Carter.” Again he held out his 


hand and this time found a clear-eyed, 
smart-looking man shaking it. 

“Pleased to meet you, Mr. Carter.” 
Al’s attitude was respectful but un- 
bending. 

“Since you’re the steward here, Al, 
I'd like you to tell me what the trouble 
is with your standard.” 

“Well, Mr. Carter, they just want us 
to stand here all day for 90 cents an 
hour, making 435 of these jobs every 
hour. It’s just too much for us to do.” 

“Who do you mean, ‘they’ ask you to 
do too much? ‘They’ work for me so 
I’m asking you to do too much, isn’t 
that right?” 

“T suppose that’s it.” 

“Didn’t you do 400 before this auto- 
matic business was installed?” 

“Yes, but why should we do any more 
now? All this machine does is make 
it easier for us. That’s what machines 
are for, isn’t it?” 

“Go on,” encouraged the Old Man. 

“Well, that’s all there is to it. We’re 
doing a good day’s work; we got 90 
cents an hour to do 400 before; we’re 
still producing 400 and getting 90 cents 
an hour. Why should we do any more?” 


Why Such Questions? 
This slightly baffled the Old Man. 


| Why, he wondered in the back of his 
| head somewhere, did a man ask such 


questions? He knew that the man was 
partly right; he sensed this without 
reasoning it out; but he also knew that 
the man was not wholly right. In- 
stinctively, he knew that there was 
something else wrong; something basic 
and deep-rooted that had nothing to do 
with working conditions, wages, hours 
of labor. 

“Let me ask you a question, Al.” Al 
saw his earnestness and listened at- 
tentively. “Would you believe me if I 
told you that we were forced to cut our 
price to the customer on this job in 
order to hold the business, and that if 
we lose money on it, we’ll either have to 
let the business go or take a loss on it?” 
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Fetters’ Unisors has been established to effectively and ecos N 
0- nomically prevent premature depreciation, lowered efficiency, ~: 
- nerve-wracking transmitted noises and other results of destruc- N a 
ce 
2s tive machine vibration. It is easy and quick to install in or \ 

° . e ° ‘ 

1. under any machine that transmits noise and vibration. \ rN 
4 N 
: We have prepared an illustrated booklet on the subject of \ 
4 vibration isolation with Untsors. Send for your copy today. NS ‘ 
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Some of the uses for which Certified Felt is available: 
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Acoustical Correction Oil Filtering Vibration Isolation NX 
: Airplane Insulation Oil Wicks Washers for N 
: Auto Chassis Pads Packing = a N WW 
| Bolsters for Tanners Piece Goods on - ae NS 
- rease Retaining 
Coat Fronts Precision Instruments Lubricating NS 
Electrical Appliances Silencing Pads Weather Strips NS = 
Filters for Dust Masks Shock Absorbers Window Channels NX 
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MILLS: Johnson City, New York ¢ Millbury, Massachusetts ¢ Jackson, Michigan 


ret T €.825 FELT FUNCTIONS 





VOLUME 99, NUMBER 7 . JULY, 1941 163 








@ Engineers in every industry 
are turning to WRIGHT for high-speed vertical and 
horizontal transportation. They know WRIGHT 
hoists are engineered for fast, high-speed work. 
They know WRIGHT hoists are built to do their 
work rapidly, efficiently, smoothly. They know 
them to be safe and economical, too. 

Furthermore, they know WRIGHT engineers are 
well qualified to give you specialized service. 
WRIGHT men have studied and solved hundreds of 
individual hoisting problems, then designed and 
built hoists to fit. 

WRIGHT TROLLEYS are made to give the same 
fast, economical, safe service as WRIGHT hoists. 
Write for your copy of the new WRIGHT Catalog 
and learn the 21 points of WRIGHT superiority. 

Let WRIGHT engineer your hoisting and crane 
problems. Work through the WRIGHT distributor 
in your city. You’ll find him listed in the classified 
telephone book. 
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WRIGHT MANUFACTURING DIVISION 


YORK, PENNSYLVANIA 


AMERICAN CHAIN & CABLE 


COMPANY, Inc. 
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“Well, Mr. Carter,” Al’s attitude was, © 
to the Old Man, heartbreakingly casual, | 
“isn’t it true that this company is mak. 
ing plenty of money? If you lose money © 
on this job, can’t you make it up on © 
some other job?” 

“No, it isn’t true that this company F 
is making plenty of money. We lost % 
money last year and may lose money 7 
this year.” ; 


“With all the added business that we © 


have gotten this year, we'll still lose © 
money?” questioned the steward. 

“TI doubt it, myself. We're going to 
try awfully hard to make money this 
year. If we don’t, it’s going to be too 
bad for us, and maybe everyone else 
working here. Do you believe that?” 

“Well, that’s what they all say, Mr 
Carter. And yet, company statements 
show that businesses are making mil- 
lions of dollars. What’s the working 
man getting out of it?” 

“If the company makes enough 
money, he'll get paid regularly. If it 
doesn’t, he won’t get paid at all, because 
there won’t be any company. And there 
will be some more men out of work. 
Isn’t that common sense?” the Old Man 
countered. 

“Well, I dunno. All I know is that 
companies got rich on more and more 
fancy machinery, and more and more 
men looked for jobs.” 


“Let's Talk It Over” 


“Okay, Al; let’s let it go for now. 
You bring Andy and Bill and Pete up 
to my office tomorrow and we'll all talk 
this thing over. What do you say?” 

“All right, Mr. Carter. We'll be 
there,” agreed Al. 

The Old Man returned to his office. 
He paced the floor. He sat down and 
stared out of the window. Finally, he 
got up, shut his desk drawer with a 
slam, and strode down the hall. Going 
to his son-in-law’s office, he stuck his 
head in and said, “Sam!” 

Sam got up and followed his com- 
pany’s founder. He noticed that Old 
Man Carter looked pretty determined 
and annoyed about something. “Oh, 
oh!” he reflected, “now the Old Man’s 
riled up, too. The union’s going to see 
some fun.” 

In the Old Man’s office again, he told 
Sam to sit down. 

“The boys are pretty sure they’re 
right about that fork job, Sam. I think 
they’re wrong,” he announced. 

“T know they’re wrong!” Sam was 
vehement and sure of himself. “Why, 
anyone can see that we’re only asking a 
decent day’s work! Those guys think 
they can run this shop, and it’s high 
time we found out what’s what.” 

“Hmm,” the Old Man tapped his 
fingers upon the desk, “You've said that 
before. I doubt if it’s the answer. 

“Look here. I went down to Carl 
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» a says: 
“No matter what other folks do 
Ah jest keeps on tendin’ to my knittin™’ 


So do we. For 23 years we've been 
putting speed into the designing, 
building and equipping of large 
factory buildings and power plants, 
complete and ready to run. Just 
one contract— one responsibility 
—one profit. 


THE H. K. FERGUSON COMPANY 
Abonota K. Fiyproon 
President 


Factories 
CLEVELAND by NEW YORK 


Ferguson 

































































Van Dorn’s new 7” Heavy Duty and 9” Heavy Duty Sanders 
give you the extra speed and POWER you need to increase 
man output. And that’s an item of major consideration these 
days. The new 7” Heavy Duty and 9” Heavy Duty Van 
Dorn Sanders have gear locking pins for instant removal 
of sanding discs or other attachments; non-clog ventilation, 
fully enclosed switches, grease-sealed bearings and 
spiral bevel gears for long, trouble-free performance. They 
run cool under continuous use, and stay on the job with 
minimum servicing. Ask your jobber to demonstrate. Then 
put these new Sanders to work on your toughest surfacing 
jobs and increase your plant’s sanding output. Van Dorn 
Electric Tools, 719 Joppa Road, Towson, Maryland. 
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and he only knew the full name of one 
of the men on the job, Andy Pierce. 
who’s been here for at least 15 years! 
Does that mean anything to you?” 

“Well,” said Sam as he shifted yn. 
easily in his chair, “our shop’s pretty 
big now, Pop. You can’t blame the 
foremen, with all they’ve got to do, if 
they can’t remember every man’s name.” 

“Yet,” his father-in-law observed, 
“Carl knew their numbers. How do you 
account for that?” 

“Well, I suppose he handles their 
time every day, and gets to know their 
numbers by heart.” 

“Okay.” Pop leaned his elbows on the 
desk and looked at Sam as though he 
wished Sam would argue the matter. 
“Now I want to tell you something. 
Starting tomorrow, every timekeeper 
puts the men’s names on their cards, 
and I don’t give a damn if they leave 
the numbers off! And we’re going to 
get all the foremen together tomorrow 
and have a little talk with them. We'll 
let them know they’re dealing with 
human beings and not clock numbers. 


“We're Dealing With Men” 


“Do you know what’s wrong with 
those fellows out there? Listen! We've 
got this shop so streamlined that we've 
forgotten that we’re dealing with men. 
You promote a man to foreman if he’s 
been a good, fast line man, who assem- 
bled a lot of nuts. You never give a 
thought to his capacity for leadership. 
You give him an order, and he passes it 
on down. That isn’t leadership! That's 
extending mechanization to humans. 

“So it’s wages and hours these fellows 
are kicking about? Baloney! That’s 
just camouflage to cover up what they’re 
really asking for, and are ashamed to 
admit they need. Human understand- 
ing and human consideration! Things 
not debatable over a bargaining table. 

“Sometime ago you brought me a 
book about making friends, and you 
recommended it as good reading. It 
was. But did it ever occur to you that 
the philosophy of that book applied to 
industrial relations? That feeling im- 
portant is just as necessary in a shop as 
anywhere else? That you don’t make 
a man feel important by tacking a 
number on him and telling him . . . as 
a number . . . to punch in and out at 
the timeclocks every day? 

“We treat our people just as cogs in 
a machine, to be oiled every payday— 
just as the machines we give ’em to use 
—to be replaced at the gate if not satis- 
factory, and at so much per horsepower! 

“It might be worth more to our people 
to have you and your foremen come 
around to them once in a while and ask 
them personal questions about their 
outside affairs and family than a 20- 
cent raise in pay. Try it! And don’t 

















THIS LITTLE BLACK BOX 


MAY HOLD THE SECRET 
to better production in your plant! 








I. THIS LITTLE BLACK BOX is an amazing new device... 
the G-E Footcandle Selectometer. It isn’t for sale, but any G-E 
lighting man will gladly show you how to use it and let you see 
for yourself how various amounts of light affect different opera- 
tions in your plant. For example ... take any job where fast, 
accurate seeing is necessary, as ip operating a high-speed machine. 
This represents not only a sizable investment in the machine 
but also in the training and skill of the operator. Unless he has 
enough light for fast, easy seeing, he tires more quickly, makes 
more mistakes, and a lot of the precision value of the machine 
and the workman is lost. Good light is needed, but how much? 





2. HERE’S WHERE the G-E Footcandle Selectometer makes it 
possible to select the amount of light you would like for easier 
seeing. It works on a simple principle which increases or decreases 
the amount of light you direct on the job . . . anywhere from 0 to 
175 footeandles. After experimenting, you can tell when the 
light seems best to you. Let the machine operator try it too. 





3. TAKE A CLOSE LOOK at the footcandle reading on the 
dial. 90 footcandles? That’s the amount of light your eyes said 
they wanted for that particular job. It may be two, three, or ten 
times the amount of light regularly used at that machine. But 
it is the amount of light that your eyes prefer. 
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4. TODAY IT MAY SEEM impractical to provide general 
indoor illumination of 100 to 200 footcandles, but it is possible 
to get 50 to 100 footcandles with G-E Mazpa lamps. . . incan- 
descent, mercury, or as many plants are doing, with G-E Mazpa 
F (fluorescent) lamps. Ask your G-E lighting man or electric serv- 
ice company for a G-E Footcandle Selectometer demonstration. 
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5. SEE YOUR G-E MAZDA LAMP DISTRIBUTOR for a 
wide choice of Tested-Certified-Guaranteed fixtures, complete 
with G-E Mazpa F lamps ready to hang up and turn on. General 
Electric does not make fixtures for Mazpa F lamps, but recom- 
mends Fleur-O-Lier or RLM certified fixtures. For information, 


write General ElectricCo., Dpt. 166-F-G, Nela Park, Cleveland,O. 





New QUANTITY LAMP DISCOUNTS 


Quantity purchasers of G-E Mazpa lamps... 
cent, fluorescent, mercury, or any of the thousands of 


incandes- 
types of large lamps that G. E. makes . . . can now 
buy $5 worth for $4, $15 worth for $11.25. In addition, 


there are new larger discounts for contract purchasers. 
See your G-E Mazpa lamp supplier today! 


G-E MAZDA LAMPS 
GENERAL @ ELECTRIC 


Made to stay brighter longer 
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oj! film 
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individual 


bearing... 
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@ BIJUR-equipped machines hold efficiency . . . maintain accuracy 
of work ... permit both higher-quality and higher-speed production. 
® Positive “metered” lubrication insures smooth running — reduces 
many items of cost. © Adapted to any machine design . . . Bijur 


we 


equipment makes your machine a more profitable investment! 


BIJUR LUBRICATING CORPORATION-© LONG ISLAND CITY, NEW YORK 


Biur 
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CHECK THOSE NEW MACHINE 
SPECIFICATIONS. THE BEST 
MAKES HAVE AUTOMATIC 
LUBRICATION. 
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tell me you haven’t time. Take time! 
Get under their skins, and show them 
that you’re a human being, too—trying 
to do an honest day’s work and trying 
to make their jobs more secure. It’s 
good commonsense. They’ll listen . . .” 

The next day, the Old Man got the 
fork crew together and gave them a 
little talk about statistics of the U. S. 
government, which show how few com- 
panies make the 6 percent profit that 
banks take for granted. He asked them 
to think about it. But that’s another 
story. 

A week later the fork job was up, 
not to the 435 asked for, but to 460. 
And the crew thinks the Old Man is a 
swell egg. 

Which he is. 





More Dollars From Scrap 


(Continued from page 64) 





racks for easy handling of motors. A 
test block is nearby for use in the 
decision to keep or to sell. 

Another function of the byproduct 
division is the sale of salvage material. 
Surplus: machinery is offered on bids 
to used machinery dealers. Prices 
of many of these items are now, of 
course, set by government regulation. 

Records of each transaction and sale 
are compiled in accordance with ac- 
counting regulations. Copies of these 
records are kept on file in central 
byproducts. They make a basis for 
decisions on how disposal of materials 
should be made to secure maximum 
returns, 

Miscellaneous sales cover a host of 
items, from bodies damaged in transit 
to left-over paint and obsolete service 
parts for old models; altogether this 
division of salvage accounts for sales 
of approximately $2,000 a month. 


Costs Can Be Reduced 


An attempt has been made in this 
article to outline some of the recov- 
ery methods in use, to indicate some 
of the organization practices important 
in salvage management, and to show 
how costs can be reduced by careful 
attention to handling details. As with 
every other department of a manufac- 
turing plant, salvage must vary its 
methods as new techniques develop 
and become available. Hoppers at ac- 
cumulation points, conveyors in sheet- 
metal baling and in aluminum han- 
dling have been mentioned as evidences 
of reduction in costs. Together with 
these mechanical contrivances go added 
scrap classifications, better cooperation 
in scrap grading, and research into 

















*THE REX MAN 





@) “WHAT DO YOU MEAN?” asked this 


mill engineer. ““Why should your roller 
chain belts last longer than others? They 
don’t cost more and don’t look any dif- 
ferent. What’s the reason, if any?” 





@) “WE MAKE ALL SIZES AND TYPES — 
over 2000, to put it in round numbers. 
We can give you the proper chain belt for 
your job, whether it’s for power at low 
speed or efficiency at high speed!” 


PS. 


REX CHAIN BELTS <4 


CHAIN BELT COMPANY OF MILWAUKEE 


Baldwin-Duckworth Chain Belt Division, Spring field, Massachusetts * Worcester, Massachusetts 








THEY 


_ . » a . - 
@® “YES,” | SAID, “THEY ARE similar in 


appearance and in price. But, in design, 
in lubrication methods, in wearing qual- 
ities and in background Rex roller chain 
belts are in a class by themselves! 





© “THAT'S LOGICAL,” he said, “and 1 


never thought of it. You don’t have to 
solve every problem with one chain belt. 
Where’s the whole story on your line?— 
I'd like to investigate when I get time.” 


Rex Chain Belt and Conveyor Divisions, Milwaukee, Wisconsin 


VOLUME 99, NUMBER 7 JULY, 


1941 


ruevre FUR » 4 BECAUSE 
LAS. 7/ I* TOLD HIM 




















es sae 


@) “THAT'S WHY IN SO MANY PLANTS 


Rex roller chain belts are first choice— 
they last far longer. They postpone re- 
placement worries and eliminate a lot 
of delays formerly due to breakdowns. 








© “RIGHT HERE IN OUR NO. 444 CATALOG 


—768 pages of data on every type of 
.chain belt you'll ever need. Use it when 
designing drives and conveyors through- 
out your plantand you'll never go wrong.” 


Before you buy any chain belt for use on new or for replacing existing drives and con- 
veyors, send for Catalog No. 444 mentioned in this imaginary conversation. Then we believe 
you'll want to see the Rex Man. Address, 1667 W. Bruce Street, Milwaukee, Wisconsin. 
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INEXPENSIVE INSURANCE AGAINST oe ee HAZARDS 




















Sly Dust Control at the Staso Milling Co., Pembine, Wis., producers of granulated roofing stone. 


» HIS Sly Dust Filter in a stone crushing plant is connected 
by a suitable system of piping to the various sources of dust— 
crushers, screens, conveyors and elevators. 


The dust-laden air is drawn into hoods at these points, thence 
through the piping into the filter where the dust is filtered out 
and easily disposed of—resulting in a clean plant and pro- 
tection to employees in both health and safety. 


The exclusive advantages offered by Sly Filters are: (1) 
Greater filtering capacity because of more filtering cloth. (2) 
Taut bags at all times, saving power and resulting in quicker 
removal of dust. (3) Bags more easily replaced. (4) Automatic 
control (any degree) minimizing or removing the human factor. 
(5) Simpler shaker mechanism resulting in savings in main- 
tenance and operation. 

Hundreds of companies have found that Sly Dust Control soon 
pays its cost by improved efficiency of workmen, savings in 
wear and tear on machinery and improved quality of products. 
Write us fully so that we can tell you just what can be accom- 
plished in your case. 


THE W. W. SLY MANUFACTURING CO. 


Branch Offices in Principal Cities 


SLY 


INDUSTRIAL DUST CONTROL 


4755 Train Avenue Cleveland, Ohio 




















better disposal for maximum return. 
Organization methods must be changed 
to meet new conditions. 

This year the axle division was 
relocated next to the motor plant; 
not enough space was available for 
scrap handling, and the divided re. 
sponsibility for proper classification 
made it advisable to expand facilities, 
Therefore, a new salvage building with 
2,700 square feet of floor space will 
be completed shortly to handle the 
ferrous scrap from axle, motor, and 
gear departments. It is believed cen- 
tral control by the salvage department 
will result in better sorting. Mechani- 
cal handling in this new building is to 
continue the methods outlined in other 
parts of present salvage operations, 





Novices Today, 
Producers Tomorrow 


(Continued from page 83) 





has 27,000 men working in three shifts, 
mainly on Hudson bombers for Britain. 
New men at the rate of 1,200 a week are 
being added in preparation for the 
opening of the new nearby Vega plant, 
which will turn out P-38 interceptors. 

The Lockheed achievement is all the 
more remarkable because the manage- 
ment has accomplished the phenomenal 
expansion without pirating craftsmen 
or engineers from any other industrial 
plants of any kind. When I asked Ran- 
dall Irwin, Lockheed’s thoughtful per- 
sonnel manager, how it was possible to 
expand so fast without a reservoir of 
trained craftsmen, he said, “Our only 
hope was upgrading.” 

Lockheed’s upgrading system comes 
close to being industrial magic for mak- 
ing skilled craftsmen today where none 
existed last year. Practically every 
man hired by Lockheed is a novice. 
They are farm boys, delivery boys, 
students fresh out of high schools and 
colleges. Within a year nine out of 
ten of these greenhorns are well up the 
ladder as skilled, well-paid aircraft 
builders. 

Lockheed makes no claim to having 
invented the upgrading system. The 
electrical manufacturing industry was 
probably the pioneer and nearly all the 
airplane makers have used some form 
of the plan. Just now, under the stimu- 
lus of the OPM training-in-industry 
program, numerous other factories in 
many lines are hurriedly installing up- 
grading systems. But Lockheed’s is 
one of the oldest, and many observers 
call it the best. 

Lockheed’s program began five years 
ago as a self-betterment plan for em- 
ployees. It was the brainchild of red- 
headed Svend Pedersen, the company’s 
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BEARINGS vou CAN GET... 
BEARINGS vou CAN use / 


@ All Bunting Standardized 
Bronze Bearings and Bear- 
ing Bronze Bars are made 
from Bunting No. 72 (SAE 
660) alloy, developed by 
Bunting metallurgists to pro- 
vide a completely satisfac- 
tory general purpose bearing 
metal. Absolute control of all 
foundry processes assures 
the maximum of desirable 
qualities in each and every 
bearing. 


@ Bunting Bearing Bronze 
Tubular and Solid Bars are 
completely machined I.D., 
O.D. and ends with adequate 
allowance for finishing, only 
dx‘ or >" cut is necessary 
depending on the size of the 
bar. The size of the bar is 
stamped in the metal from 
end to end. Every piece how- 
ever small shows the size. 


@ Ranging in bore from ;%" to 4", with 
O.D. and length in almost infinite variety, 
Bunting Standardized Bronze Bearings are 
available in many hundreds of different 
sizes meeting practically every require- 
ment, including bronze bearings for electric 
motors of all makes and sizes. 


These Bunting Standardized Bronze 
Bearings are completely machined ready 
for assembly. They are instantly available 
in any quantity from leading mill supply 
wholesalers all over America and from 
Bunting warehouse stocks in all industrial 
centers. These are the bearings used as 
original equipment by the leading manu- 
facturers of machinery, machine tools and 
electric motors...The Bunting Brass & 
Bronze Company, Toledo, Ohio. Ware- 


@ Ask your mill supply wholesaler. Write for houses in All Principal Cities. 


this catalog giving sizes and prices of Bunting 
Standardized Bearings, Electric Motor Bearings 
and Tubular and Solid Bearing Bronze Bars. 


BUNTING 


s 
BRONZE BUSHINGS ~ BEARING 


PRECISION BRONZE & 


ABS: BABBITT METALS 
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AVOID |“ HEAT-FAG 


4 MORTON'S 


SALT TABLETS 


Place Morton Dispensers At 
All Drinking Fountains 


Morton’s modern dispensers deliver salt 
tablets, one at a time, quickly, cleanly, 
and without crushing or waste. Sanitary, 
easily filled—durable and dependable. 


Morton’s salt tablets contain the most 
highly refined salt, pressed into con- 
venient tablet form, easy to take with a 
drink of water. They dissolve in less 
than 40 seconds after swallowing. 


Order direct from this ad, or from your 
distributor . . . a small investment that 
pays big returns. : 


AORTON SALT COMPANY 


| CHICAGO, ILLINOIS 











The order of the day is OUTPUT! 


More men — more tools — more efficiency! 
Industry has no time today for the slowing drag of Heat-Fag. 


Yet, as the tempo of production speeds up, this unseen dan- 
ger increases. As workers sweat, vitally needed salt is lost 
from their bodies. Unless promptly replaced, this salt loss 
results in increased fatigue, more mistakes, a general slowing 
up. In extreme cases it can cause cramps and heat sickness. 


The defense against HEAT-FAG is simple and inexpensive. 
Provide Morton’s salt tablets in sanitary dispensers at all 
drinking fountains so workers can help themselves. Employes 
welcome this contribution to their comfort and welfare. Man- 
agement finds it pays big dividends in increased efficiency. 


DISPENSERS 
500 Tablet size 


1000 Tablet size 
$400 


TABLETS 

Case of 9000 

10 grain salt 
tablets 


$260 


Combination Salt- 
Dextrose Tablets 
\ Per case 


$315 
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oldest employee in pvint of years of 
service. Pedersen, trained in Dep. 
mark, joined Lockheed as a designer jy 
its struggling days. He had a flgi, 
for teaching, and after hours was al. 
ways to be found in the middle of 
group of workmen eagerly asking hin 
questions. 

About 1935, Pedersen prevailed upoy 
the company to sponsor a series of 
lectures on blueprint-reading, metal. 
lurgy, and other fundamentals, to give 
the men the basic information they had 
never been taught because the appren- 
tice system had collapsed during the 
depression. So many riveters, welders. 
and other craftsmen joined the back- 
to-school movement that the company 
had to rent the Burbank municipal au- 
ditorium to accommodate them. 


They Wanted More 


When Pedersen’s first ten weeks’ lec- 
ture course was ended, the pupils 
clamored for more. So the energetic 
Dane became the company’s first edu- 
cational director, offering every Lock- 
heed employee the opportunity to train 
himself for a better job at company 
expense. Approving Pedersen’s curricu- 
lum of 14 courses covering the basic 
phases of aircraft construction, the 
State Department of Education and the 
Burbank City School system provided 
classrooms at night. The school met 
with a phenomenal response. This year 
9,000 Lockheed workers are enrolled 
in courses that have stretched out to 
six months. The aircraft workers in 
the 160 classes have overflowed into the 
neighboring communities of Glendale 
end Van Nuys. You can see crowds 
of Lockheed night-shift. workers wait- 
ing around the public schools for the 
children to leave so they can move into 
the classrooms. 

Several thousand employees.-,begin- 
ning as riveters at 60 cents an hour 
have upgraded through two or tlhfée 
skilled crafts to wages twice that high. 
Over 200 erstwhile mechanics afe now 
designers, draftsmen, and Zerigineers. 
Rival aircraft builders who stuffed when 
Pedersen started his’ course, saying, 
“You will be training men for us to 
hire.” guessed wrong. Lockheed’s 
pupils got more than technical training 
from the 100 top men detailed by the 
company as “professors.” They caught 
the Lockheed spirit, and before long 
the plant’s labor turnover was the low- 
est in the industry. 

The back-to-school movement proved 
only groundwork for the comprehen- 
sive upgrading system. Because of a 
hectic expansion program the person- 
nel department was forever looking for 
men to act as inspectors and super- 
visors. Plane building is a job for 
teams, literally thousands of them, each 
group needing a leader. The place to 
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look for team leaders, it soon proved, 
was in Pedersen’s classes, and the per- 
sonnel department’s job now is mostly 
one of selecting beginners like Bill. 
The personnel staff encountered one 
serious difficulty, however. A consider- 
able share of the beginners were unable 
to adapt themselves to working in teams. 
They were either too slow or too fast 
or uncongenial. A good many of them 
would quit after a few weeks. The 
company consulted Robert C. Storment, 
then employed by the Los Angeles 
Board of Education. 

“The time to solve this problem is be- 
fore they are hired,” he said, and so 
every man and woman added to the 
payroll in the past two years has run 
the gauntlet of tests by Storment, now 
Lockheed’s employment manager. 

The routine intelligence test has been 
revised to screen out the brilliant peo- 
ple as well as the dullards. Too bril- 
liant men don’t fit well into an airplane- 
building teams. Some of the excep- 
tional minds uncovered by the tests 
are, however, passed upstairs to the de- 
signing room. The physical examina- 
tion is designed to find men with the 
stamina for high-speed craftsmanship. 
The motor-coordination test is seen in 
a new light when Storment explains 
that a Hudson Bomber is made of 34,000 
odd-shaped bits of metal, not counting 
rivets, that have to be fitted together 
just so. The block-and-peg reveals how 
quickly a prospective worker’s eye func- 
tions in coordination with hands, wrists, 
and fingers—in other words, how fast 
and smoothly he can put parts together. 

The temperament test is even more 
pertinent. “It screens out people who 
blow up and wreck the smooth function- 
ing of a team.” Ninety percent of the 
men who quit or are discharged have 
the wrong temperament for the work. 


“The Crying Department” 


A thing that makes Bill Clark feel 
that his employer is human is “the cry- 
ing department,” as the men have nick- 
named it. The personnel chief of each 
of the 14 divisions is always ready to 
turn a sympathetic ear to any em- 
ployee’s problem. 

When Bill received a telegram that 
his father was dying back in Nebraska, 
he talked to his personnel chief, That 
afternoon Bill was on a plane bound for 
Omaha. One of Bill’s pals was wor- 
ried about his wife who was having a 
baby, their first. The personnel man 
sent a visiting nurse to see the prospec- 
tive mother immediately. Another 
needed money for hospital bills. The 
personnel man arranged a loan with the 
Lockheed Employee’s Credit Union. 
The credit union has $385,000 in em- 
ployee deposits to lend to needy work- 
ers. Building a home, buying a car, 
legal troubles, family troubles, are all 
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GATE VALVES 


THE GUIDE RIBS IN THE BODY AS 
WELL AS THE GUIDE CHANNELS IN THE 
DISC ARE ACCURATELY MACHINED. 


No half-way measures go in manufacturing 
Lunkenheimer Iron Body Gate Valves. 
disc guiding, for example, not only are the 
guide channels in the disc accurately machined, 
but the guide ribs in the body as well —to 
extremely close tolerances. 


With 


With this thorough method of disc guiding, 
thrust of the disc is always against guides 
and not against seat faces. 
dragging on seats are eliminated assuring 
tight closure and longer seat and disc life. 
Fewer repairs and replacements are necessary, 
materially reducing maintenance expense, with 
resultant lower valve cost. 


Chattering and 


Lunkenheimer Iron Body Gate Valves also 
embody many other refinements which place 
them in a class above ordinary gate valves. 
Exceptionally heavy bronze seat rings; disc of 
true solid construction; new development in 


stem bronze with its extra resistance 
to wear; non-corrosive bearings at all 


points; uniform 


interchangeability of 


parts; dense sound castings of great 
strength; all of these features mean 
savings for the user in time and money 


over long periods of service. 


For full information on the complete 
line of Lunkenheimer Iron Body Gate 
Valves send for copy of Catalog 78. 
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Buy from your local Lunkenheimer distributor! He is co- 


operating in every way to give you the kind of service 


you 


so vitally 


need for 
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training 
program 


Our present national peril crys out for 
more advanced training methods. How to 
convert trainees into productive em- 
ployees with least loss of time. How to do 
it without tying up machinery. How to do 
it without undue waste of materials. 
Fortunately, the essential tools of a su- 
perior method are ready. A compact, port- 
able, easy-to-operate outfit of B-M motion 
picture equipment enables you to produce 
your own training movies in your own 
plant... keyed to your particular training 
problems. And it allows you to utilize the 
skill of your most successful employees. 
No Hollywood productions . . . to be 
sure. But factual training films packed full 
of the one best working technique for your 





-—— Other Beneficial Wsea of Sound Movies—— 


Trainee Selection * Safety * Employee Relations 
Time-motion Study * Upgrading * Foreman Training 
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trainees. Because it has all the appeal of 
the “movies”, the training film is easy to 
take. Then there are other advantages. 

The training film drives home its lesson 
in a darkened room free from distractions. 
It can be repeated over and over again 
without delay of productive machinery, 
without sacrifice of time by skilled em- 
ployees, without spoilage of vital produc- 
tion materials. 

Last year .. . the sound film was the 
training technique of the future. Today 

. it is the method of the hour because 
it has the speed and impact of modern 
warfare. It’s tuned to the times. Find out 
how its benefits fit into your training pro- 
gram. Write for additional information. 











TRAINING 


WWE, \NC. 


FILM DIVISION 


119 EAST 24th STREET, NEW YORK, N. Y. 















legitimate problems of the personnel 
chiefs. The company doesn’t regard 
this as paternalism, either. Any map 
with any kind of trouble on his ming 
slows down his team and, consequently, 
production. 

Any time Bill Clark thinks he isn’, 
being upgraded as fast as he should be, 
he can ask for a special review of his 
work. If he dislikes his job, he can 
be transferred if there is something else 
he is qualified to do. He can make 
these requests either directly to per. 
sonnel or through his AFL union. The 
Lockheed plant has a blanket contract 
with the union, covering every job from 
riveters to stenographers. Bill can join 
the union, or stay out, as he sees fit. 
About 60 percent of the Lockheed em- 
ployees belong. The union okays the 
upgrading program and the plan by 
which every employee is paid on a slid. 
ing scale, depending on his work, 

Biggest and most unexpected boon 
of upgrading has been the reservoir of 
manpower it tapped when the defense 
emergency arose. A good share of 
Lockheed’s men have been recruited 
by personal contact with someone in 
the plant who “sold them on Lockheed.” 
Storment calls this “the bird-dog sys- 
tem of finding men.” To save appli- 
cants the expense of coming to Bur- 
bank, they can take the tests in any one 
of 1,500 employment offices scattered 
over the country. 

The Lockheed Company is spending 
$300,000 a year on its employee training 
program and thinks it good business. 
Another benefit is that Lockheed has an 
excellent record in labor relations. “A 
man doesn’t have to strike for more 
money here,” explains Pedersen. “He 
can get it easier by learning a craft 
that pays higher wages.” 
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etc., represented by this job as com- 
pared with that. Everywhere, too, this 
caste system provides incentive because 
it is fluid—it permits some measure of 
hope for movement up. 

But the job ladder of other countries 
has never called forth anything like 
that total of individual imagination, in- 
genuity, initiative, and effort that ours 
has here. The reason is that their job 
ladders have long been restricted by 
an industry largely static, they could 
not promise any chance at higher honor 
comparable to ours. Their worker- 
climbers have long known only too 
well that they cannot move far before 
they bump their heads into the ceiling 
prescribed for the Working Class! 

Because depression “froze” our jobs 
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BALANCE IS 
IMPORTANT IN HOISTS 


LO-HED, the Balanced Hoist. You'll 
recognize a Lo-Hed hoist at first sight—it 
looks different. But remember the reason 
for this difference because it is dollar- 
important to you. Take a look at the pic- 
ture above. See how motor and drum are 
arranged about the beam. Logical, isn’t it? 
Motor and drum are parallel, connected by 
efficient spur gears. Note carefully how the 
hook can be pulled up close to the beam— 
no headroom wasted. Did you ever see a 
simpler, more practical design? Best of all, 
the efficiency, durability and accessibility 
of a Lo-Hed hoist are reflected in low oper- 
ating and low maintenance costs. Make 
your next hoist a Lo-Hed. Write for Lo-Hed 
catalog today. 
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LOOK AT THE BALANCED LO-HED! 
It Costs Less To Operate— All gears are efficient stub- 


tooth spur gears running in a sealed oil bath... gear 
shafts and trolley wheels are equipped with heavy-duty 
ball or roller bearings. 

it Costs Less To Maintain—Sturdy construction .. . 
seldom, if ever, requires removal from rail... covers 
ofcontroller, motor,drum and gearing are easily removed, 
it’s Safe— Factor of safety of over 5 at full capacity... 
100% Positive Automatic Stop when load reaches upper 
limit . . . Automatic Holding Brake prevents load from 
drifting when current is shut off . . . short, strong shafts 
minimize torsional stresses. 

it’s Protected—Controller is fire, dust and moisture 
proof... motor totally enclosed . . . gearing sealed in 
---motor and drum covered by easily removable covers 


MBAR DAMME, Acrican encincerinc company 


2426 Aramingo Avenue, Philadelphia 
CD Please send me your complete catalog of LO-HED HOISTS 


The Lo-Hed Hoist Is Applicable To Any Monorail System 0) Ask your representative to get in touch with me promptly. 
There’s A Balanced Lo-Hed Electric Hoist For Every Purpose ie"! 
OTHER A-E-CO PRODUCTS: TAYLOR STOKERS, MARINE Company 
DECK AUXILIARIES, HELE-SHAW FLUID POWER s 

Street Address_ 


Look in your Classified Telephone Directory under “A-E-CO alt 
LO-HED HOISTS” for your nearest representative. ~~ ee a 
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“THE HANDIEST TOOL CATALOG 
I'VE EVER SEEN”. . . 


That's what one plant man told us about the free Stanley Catalog 
No. 50! Why not write for your copy and use it as your guide 
to good Industrial Tools? It’s ready-referenced, easy to use, a 
manual of the Stanley Hand Tools that will deliver top-quality 
work and long service in your shop. 
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Typical of Stanley 
—> Industrial Tools... 
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Weeaie HAMMERS 


No. 750 
Striking 


Drop-forged heads, super heat- 
treated and fitted with selected, 
straight-grain hickory handles by 
the Stanley ‘Evertite’’ process, 
these Stanley Hammers are built to 
| keep on working long after poor 
Pe a Foor quality hammers are scrapped. 


Riveting 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 
New Britain, Conn. 





THE TOOL BOX OF THE WORLD 














and thus stopped progress up our honor 
ladder, it convinced too many ivory. 
tower dwellers, also too many seekers 
for votes, that work is nothing but ap 
unpleasant means of securing a certain 
number of dollars and cents and that 
the worker’s wish for Security is go 
strong that his wish for Opportunity 
and Honor can be completely disre. 
garded. It is not strange, accordingly, 
that these people fail to perceive how 
they weaken their country’s indispensa. 
ble “will to produce” when they con. 
trive to say—as they have contrived to 
say these past few years—to all the 
nation’s workers and producers from 
bottom to top: 

“Hang onto your brush! We're tak. 
ing away your ladder!” 

How have they said this? 

By proclaiming to all and sundry 
that financial profit is so wicked as to 
justify any and all efforts to lessen it. 
Also that, since all enterprise inevita- 
bly represents risk, it also must be 
considered wicked, and along with it 
all those machines and all that re. 
search by whose help it hopes to in- 
crease its chance of profit. 

As if, in case we had somehow been 
smart enough to prevent Henry Ford 


from making and keeping in his busi-. 


ness a half-billion or so, we'd all now 
have that same half-billion in our own 
individual pockets! (Or, if not in our 
own, then in the government’s for feed- 
ing the poor or for paying WPA work- 
ers to build better roads for Henry’s 
cars to run on! ) 


Mass Subsidies, Class Taxes 


No wonder that Utopia has for some 
years past appeared a simple matter of 
mass subsidies, mass votes, and class 
taxes! Or that our enterprisers and 
planners of production have been told 
to consider themselves no longer the 
honored meeters of human needs and 
providers of jobs, but instead the 
greedy grinders of the faces of the 
poor! Or, also, that the ten years of 
depression registered both the smallest 
percentage of investment in job-giving 
enterprises and the smallest rise, in- 
deed the dead halting, of our level of 
living! 

No wonder that, thanks to this at- 
tempted destruction of our traditional 
honor system, aided and abetted by 
the CIO philosophy of opposition to 
the work ladder’s “differentials” of 
money and esteem, our workers were 
headed as never before towards the 
undemocratic limitations of an Ameri- 
can working class—for that describes 
those whose supposedly firm hold on 
the job brush is purchased at the price 
of a vanishing job ladder. 

And no wonder, incidentally, that 
these brush-holders have been so re- 
luctant to pay dues to their brush- 
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Rockbestos Wires Permanently Resist 


HEAT- MOISTURE - OIL- GREASE - FIRE 


These wires are but a few of the 118 different permanently insulated standard constructions developed by 
Rockbestos to withstand the destructive action of heat and moisture, oil, grease and corrosive fumes without 
drying out, cracking, rotting, swelling or failing. All of them are absolutely fireproof. File this page under 
“Wires for Severe Operating Conditions” and refer to it when you reach the wire-specifying stage of your 


planning. For complete information send for catalog. 


Rockbestos Products Corporation, 804 Nicoll Street, New Haven, Connecticut 
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600 VOLT A.V.C. SWITCHBOARD WIRE — TABLE B 
(Underwriters’ Type AVB) 

Sizes No. 18 to 4/0 A.W.G. with varnished cambric and 

felted asbestos insulation and gray, black, white or colored 

flameproof cotton braid. 
Combine fire insurance and fine appearance in your switchboards 
with Rockbestos Switchboard Wire. It is absolutely fireproof and 
will not dry out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a cushion under 
the braid. Rockbestos A.V.C. Hinge Cable and Switchboard Bus 
Cable have the same fireproof and heatproof characteristics. 
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INDUSTRIAL HEATING CABLE — TABLE LH 

No. 19 A.W.G. nickel-chromium wire insulated with .040” 

of felted asbestos and covered with 4/64” waterproof lead 

sheath. 
This pliable cable distributes a mild heat evenly over a large 
area. Prevents freezing of water pipes, wet pipe sprinkler sys- 
tems, etc. Keeps conveyor pipes for fuel oil, soap, varnish, ink, 
chocolate, etc., at temperatures that insure steady flow. 





ALL-ASBESTOS FLEXIBLE CORD — TABLE CA 

Sizes No. 10 to 18 A.W.G. with two or three conductors in- 

sulated with felted asbestos, covered with asbestos braid. Also 

in A.V.C. (asbestos and varnished cambric) constructions. 
This heat-resisting flexible cord is ideal for high-wattage light- 
ing units, floodlights, blueprint machines, apparatus, etc., which 
require a heavy duty, enduring cord. For moisture-resistant con- 
struction specify the A.V.C. type. Labeled cord with polarized 
conductors if desired. 


Re 


600 VOLT A.V.C. BOILER ROOM WIRE — TABLE C 
(Underwriters’ Type AVA) 


Sizes No. 18 to 4/0 A.W.G. This construction for sizes 18 

to 8, sizes 6 to 4/0, have another wall of felted asbestos 

next to the conductor. 
For lighting and control circuits exposed to heat and moisture, 
oil, grease, corrosive fumes or fire hazard, such as exist around 
furnaces, ovens, lehrs, soaking pits, boilers, etc., this widely used 
A.V.C. construction is ideal. Also for locomotive panel wiring 
and for switchboards requiring an asbestos braided wire. 





600 VOLT A.V.C. POWER CABLE — TABLE EB 
(Underwriters’ Type AVA) 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with lami- 

nated felted asbestos and varnished cambric, and asbestos 

braid. Other constructions for service voltages up to 8000. 
This cable is recommended for power circuits and hot spot wir- 
ing in or around boiler rooms, ash pits, steam tunnels, soaking 
pits, tenter frames, glass plants, steel mills, etc. The asbestos 
and heat-sealed varnished cambric construction has ample mois- 
ture resistance and wiihstands high temperatures indefinitely. 





ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 

finished to meet varying winding conditions and coil treat- 

ment requirements. 
Protect your motors against heat-induced breakdowns with class 
B windings of Rockbestos Heat-Resisting Magnet Wire. Leads of 
A.V.C. Motor Lead Cable will complete the failure-proofing. 


THERMOSTAT CONTROL WIRE — TABLE TC 


Sizes No. 14, 16 and 18 A.W.G. in two to six conductors 

with 1214, 25 or 32 mil wall of felted asbestos insulation 

and cadmium plated steel armor. 
A multi-conductor control wire for low voltage intercommunicat- 
ing, signal and temperature control systems. Its lifetime insula- 
tion and rugged steel armor will give you troubleproof circuits. 





600 VOLT ALL-ASBESTOS RHEOSTAT CABLE—TABLE R 
(Underwriters’ Type AI) 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos, covered with a rugged asbestos 
braid finished in black, white or colors. 
Use this power and rheostat cable for wiring rheostats, switch- 
boards, elevator and locomotive control panels and electrical 
equipment exposed to heat, fumes and fire hazard. Also for 
general open wiring in dry, high temperature locations. For 
solid conductor specify Rockbestos Rheostat Wire, Table A. 





600 VOLT A.V.C. MOTOR LEAD CABLE — TABLE L 
(Underwriters’ Type AVA) 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two 
walls of felted asbestos and a high-dielectric, heat-sealed 
varnished cambric insert, covered with heavy asbestos braid. 
Heatproof, fireproof, greaseproof and oilproof, this cable will 
not dry out and crack, won’t burn or carry flame, and will remain 
nently flexible. For coil connections, motor and trans- 
ormer leads where extreme heat and fire hazards are encoun- 
tered as in steel mills, boiler rooms, etc. 


600 VOLT A.V.C. CONTROL CABLE 

In one to 19 conductors. Standard stranding A.W.G. No. 

12 — 19/No. 25 and No. 9 — 19/No. 22. Other strandings 

furnished to order. 
Designed for use under conditions too severe for control cables 
with other types of insulation which deteriorate rapidly when 
exposed to high temperatures. Operates without failure under 
the attack of heat, oil, grease or corrosive fumes and may be 
installed in conduit as it has ample moisture resistance. 


Also refer to McGraw-Hill Electrical Buyers Reference 


ROCKBESTOS — the wire with permanent insulation 
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Bond 40-A Series—All Steel 

HILE looking for ways to 

speed up production, consider 
Bond Truck Casters. Their ““BUILT- 
FOR-THE-JOB” efficiency results in 
a smoother flow of materials to and 
from machines—helps you turn out 
greater volume. Production never 
slows down because broken or pre- 
maturely worn out casters cripple 
trucks. Workmen will be happier, 
too—for Bond Casters under a truck 
mean easier handling. 
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A baseball slugger couldn’t hit .340 in a pair of ballet 
slippers. The batter’s shoes must be built for his job... 


Casters, too, must be 
built for the job 





Bond 36-A Series—Semi-Stee! 


Bond Caster construction assures 
you that every single one of these 
casters will move extra tons during 
its langer life. Both the Bond Truck 
Casters illustrated combine long life 
with easy swiveling. Their specially 
designed ball races promote smooth 
rolling and absorb shock. 

Avoid production delays—/fit your 
casters to the job! For safe guidance, 
rely on the new Bond Data Book. 
Write for your free copy today. 


TRUCK CASTERS 
LIFT JACKS 


BOND FOUNDRY & MACHINE CO., MANHEIM, PA. 











providing and ladder-removing lead. 
ers that the latter have lately endan. 
gered national defense by trying to 
solve their collection problem through 
strikes on behalf of the closed shop. 

But no wonder, also, if the whole 
situation changes the moment a Hitler 
points his gun and demands “maxi- 
mum production or your life!” 

On the instant the discredited ex. 
perts of Industry have to be summoned. 
The old and all but discarded appeals 
and lures for maximum effort have to 
be dusted off. The brush by itself js 
suddenly found inadequate. Every con- 
ceivable scheme is put suddenly in mo- 
tion to restore the ladder and to help 
the furnisher of mere hand and muscle 
to climb up to the awards awaiting the 
furnisher of skill and brains. 

At this moment, this vital effort is 
believed by millions to be inadequate. 
Rightly or wrongly, they fear that too 
many leaders of labor and government 
hesitate to offer the producers the re- 
quired measure of fair treatment, rec- 
ognition, and honor—or if they offer, 
offer it only grudgingly. 

Nevertheless the chances that some- 
thing like the old mainspring will be 
restored and the old ladder provided, 
along with the old lures to climb it, 
are good—as good as Hitler’s threat of 
sure destruction for brush, ladder, 
security, opportunity—everything, if 
it isn’t! 

But even if the chances are at this 
moment hardly as good as could be 
hoped, there is no doubt but that the 
Industrialist has now his Big Chance 
to get in his own best licks for his 
country—best because in his own best 
field, his plant. There he can hope for 
his own greatest honor by rebuilding 
the hope for similar honor in the hearts 
of all his associates. 


Habit of Honoring Work 


It may be that they are right who 
predict that the war will bring to us 
all nothing but a permanent dose of 
totalitarian government with its com- 
plete denial of freedom and opportun- 
ity. Nevertheless there is the chance 
that, instead, it and its demand for all- 
out production will bring such a revival 
of our ancient mainspring habit of hon- 
oring work as may prevent our further 
straying after lesser, easier gods. 

Whether it does or doesn’t will de- 
pend much—too much—upon_ those 
who would persuade us that all we 
need to do henceforth is to vote as we 
should. But it also will depend much 
on those who still believe that a soul- 
satisfying measure of esteem and honor 
still awaits—and will long continue to 
await—the man diligent in business, 
the producer that needeth not to be 
ashamed. 
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Water doesn’t trouble a.seal—or a_ strate the superior weather protection 
. Barrett Specification Roof! Let the rain of Barrett Roofs. 


come down, year in— year out. The coal- Barrett Specification Roofs are applied 
tar pitch in a Barrett Roof is actually only by Barrett Approved Roofers in 
preserved by water. strict adherence to time-tested Barrett 


The gravel orslag wearingsurfaceadds Specifications. Bonded against repair 
still further protection—against me- and maintenance expense for periods up 
chanical damage, fire, hail and the to 20 years, they regularly outlast the 
harmful actinic rays of the sun. Adverse period of their bonds by decades. For 
conditions which show up the weak- the utmost in roof performance specify 
nesses of inferior roofs merely demon-_... and stick to... Barrett. 


THE BARRETT COMPANY, 40 RECTOR STREET, NEW YORK, N. Y. 
2800 So. Sacramento Avenue, Chicago, Illinois Birmingham, Alabama 
ONE OF AMERICA’S GREAT BASIC BUSINESSES 





*Trademark of The Barrett Co., Reg. U. S. Pat. Off. 
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*Yankee’’ Vise, with Grooved ¥ Block, Holds Work Firmly in Vertical Position for Driting Operation. Fast . . Accurate. 


SPEED with 
PRECISION 


Accurate results without delay—is the urgent 
call. ‘‘Yankee’’ Vises, machined all over, hold 
work true on sides, ends or base—from bench 
to machine and back again. 

Made with jaw widths in four sizes: No. 991, 
1144”...No. 992, 2”...No. 993, 234”...No. 994, 4”. 
Equipped with hardened steel block, V-grooved, 
holds rounds. ‘‘Yankee’’ Vises also available 
in same four sizes with removable swivel base: 
Nos. 1991, 1992, 1993, 1994. 


ORDER FROM YOUR SUPPLY HOUSE. FOR “YANKEE” VISE CIRCULAR, 
WRITE NORTH BROS. MFG. CO., DEPT. F, PHILADELPHIA, U.S. A. 


NORTH BROS. MFG. CO., PHILADELPHIA, U.S.A. 
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Management Shorts 


(Continued from page 82) 





Now We Chute Scrap to 
Save Time and Money 


Danie Berc, Bridgeport, Conn. 


Prior to our present arrangement 
for the disposition of metal scrap—our 
manufacturing is done on the street 
floor and our scraproom is located in 
the basement—we had kept relatively 
small scrap boxes next to the machines. 
They had a capacity of 200 pounds. 
When the boxes were filled, operations 
stopped while two men carried them a 
distance of 50 to 100 feet to empty 
them into a container with a capacity 
of 3,000 to 4,000 pounds. The con- 
tainer, an iron box mounted on a skid 
as a single unit, was picked up when 
full by an elevating platform electric 
truck and taken into an elevator and so 
down into the scraproom in the base- 
ment. Obviously all these operations 
consumed time and effort and quite 
often delayed work. 

To solve such problems we use the 
time-and-motion-study method as a 
basis for finding out a better way of 
doing things. A careful study worked 
out on paper showed us we could 
eliminate this procedure by cutting 
scrap into a convenient size so that 
it would fall by gravity through chutes 
right into large containers located in 
the scrap department in the basement. 
Un the basis of this study, therefore, 
automatic scrap cutters were attached 
to the machines, holes were cut through 
the floor. and metal chutes running 
down to the containers were attached. 
A big improvement, yes, but one that 
was comparatively easy and inexpen- 
sive to make. It not only saves us 
money, but it also provides a trouble- 
free addition to production facilities. 


Pallets and Cartons Have Cut 
Packing Expense $1,383 


J. F. Wiuxins, Detroit 


Considerable packing expense has 
been saved in shipping automobile 
parts in a pallet-type container. A 
Detroit supplier had been shipping 
steel shafts packed in wooden boxes, 
100 to the box. Each box cost $.80 and 
its gross weight was 290 lb. Average 
monthly volume was 18,000 shafts re- 
quiring 180 boxes costing $144, or 
$1,728 per year. 

A returnable pallet was designed 
with a l-incki-thick platform, 4x4-in. 
runners, and a 2x2-in. strip nailed 
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sive to buy Easy to install. 





ACCOUNTING & TYPING: this Pro- 


duction Computator records 
strokes on accounting machines and 
typewriters; stimulates production, 
provides a fair basis for wages. Inexpen- 


dules ‘and costs 


with VEEDER.- ROOT DEVICES 





CONTROLS RUNS OF HIGH-SPEED 
PRODUCTION MACHINES: Prede- 


termining Counter prevents over-runs 
and shortages on winders, fast auto- 
matics, etc. Signals operator or acts to 
stop machine at end of run. 





key- 








You can hold a much closer rein on production, 
if every machine in your plant and office provides 
accurate records of work produced. For such 
records plainly point out any chances to check 


waste . . . to regulate work-schedules more closely 
-.. to anticipate maintenance needs more accu- 
rately . . . and perhaps even to institute systems 


of incentive wage-payment. Find out exactly how 
Veeder-Root Devices can count to your advantage 
and profit. WRITE. 
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VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONNECTICUT 


OFFICES IN: Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, S. C., 
Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, 
Montreal, Buenos Aires, MexicoC ity, London, Paris, Tokio, Shanghai, Melbourne. 
In England: Veeder-Root Ltd., Croydon, Surrey 
In Canada: Veeder-Root of Canada, Ltd., Montreal 



















Ready in August . . New 4th Edition 


5 MECHANICAL 
ENGINEERS 
HANDBOOK 





¢ 2276 pages of descriptions, data, and 

diagrams to aid engineers, technical 

men, and students in the solution of 
mechanical engineering problems. 


$ Edited by LIONEL S. MARKS 
Gordon McKay Professor of 
Mechanical Engineering, Emeritus, 
Harvard University 


a The contributors number more than 
100 engineers and specialists, to 
assure you the most authoritative 
and dependable information on prob- 
lems of design and practice. 


é Largely rewritten, fully revised, 

chock-full of the most useful and up- 

to-the-minute data—a 1941 tool for 
engineers. 


& Priced the same as earlier editions, 
$7.00. 





of getting your copy as soon 


Send This McGraw-Hill 
Reservation 
Coupon 
TODAY 





as it comes from press... 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York, N. Y. 


Enter my mame to receive a copy of the new 4th 
Edition, Marks’ Mechanical Engineers’ Handbook as 
soon as published, for 10 days’ examination on ap- 
proval. ithin 10 days of receipt, I will send $7.00, 
plus few cents postage, or return book postpaid. 
(Postage paid on orders accompanied by remittance.) 
TNS au an.c daehcidenata wets tecsensrcnumaseads 
I antes io alens esbisth <lgleddn ee winleay ue been aves ed 
I oo an dw o.n whaenca denne pin anne sock gee ee 
(Books sent on approval in U. S. and Canada only.) 











around the edge. On this pallet, jn. 
side the strips, a 40x40x24-in., 609. 
pound-test carton is set. In each car. 
ton 600 shafts are packed. The carton 
is then fastened to the pallet by means 
of. two 34-in., 0.035-in. steel bands. 
The pallet and carton, holding six 
times as much material as box, cost 
$1.50 and $.75 respectively, or $2.25 
total. Experience has shown that the 
pallet can be returned and re-used for 


| about ten trips, so that the annual re. 


quirements, allowing for pallet re. 
placements, amount to 
50 pallets @$1.50 $75 
360 cartons @ .75 270 


—— 


Total $345 


This is an annual saving of $1,383 
per year, and, in addition, manual 





Stee/ 
bands 














handling of heavy boxes has been 
eliminated at shipper’s and receiver’s 
plants. 

Also, a freight saving to the receiver 
resulted, because tare weight of six 
boxes amounted to 120 Ib., while 
weight of one pallet and one carton, 
holding just as much material, is 75 lb. 
Over a period of a year this is a freight 
saving of approximately 16,000 Ib. 


No More Trouble With 
Cranky Slings 


A. L. Ramp, Master Mechanic 
The Liquid Carbonic Corporation 
Chicage 


When handling loads with wire chok- 
ers and slings attached to crane blocks 
it is highly exasperating to have the 
rope coil and twist, because it must be 
straightened out to prevent it from 
forming destructive kinks when the load 
is lifted. 

Our solution to the problem of what 
to do about cranky slings and chokers 
simply involved replacing them as rap- 
idly as they wore out with similar types 
of slings made of preformed wire rope. 
Regardless of their diameter or length 
they lie straight, without curling. 

Our chokers, or loop end slings, con- 
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YOU GET THE IMPRESSION 
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of quality at the first sight of 


SHAWMUT 





RENEWABLE FUSES 


Because all Shawmut products are made for per- 
formance, not for cost. A Shawmut fuse is the fuse 
to use, if you want the right fuse in the right place, 
to do the right thing always. Shawmut Shur-Lag 
Renewable Fuses are the sturdiest, simplest, and 
most efficient of all time-lag fuses, and the speediest 
and easiest to renew. They give full protection at 
all times and under all conditions; they save you lost 
time and production due to inefficient fusing; they 
ensure you complete security and satisfaction. A 
dozen or more outstanding features place them far 
ahead of all other time-lag fuses in economy, safety, 


and convenience. Ask your dealer or write for our 
Bulletin 400. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 


JULY, 1941 
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STANDARD TANK & SEAT CO. 





DESIGNED FOR FACTORIES AND PUBLIC TOILETS... 


PROTECTION win 


STASCO EBONITE 


AMERICA’S No.1 SAFETY SEAT 


Specify STASCO EBONITE—concave-type, one-piece, seamless 
vulcanized hard-rubber seat that sets a high standard of quality 
for a low-priced, completely sanitary seat for factories and 
public toilets. This seat lasts indefinitely, won‘t wear out and is 
guaranteed to withstand rough usage. 


Available in open or closed front with or without cover for 
regular bowl, and open front less cover for elongated bowl. 


NOW ALSO 
COVERED 
IN 
WHITE 
PYROXYLIN 
FINISH 


WRITE FOR 
... the new Stasco buy- 
er's guide. It describes 
and illustrates the cor- 
rect toilet seat for every 
purpose. 


CAMDEN, N. J. 



























Hoist your Production 
with... 


WORM DRIVE 


ELECTROLIFT 


HOISTS 


These simple, rugged hoists serve 
every type of industry from Aero- 
nautic Plants to Zinc Smelters. 


Available in Monorail, Base ONE-HALF 


Mounted and Twin Hook types in a TON HOIST 
variety of speeds and lifts and ca- : ll 
*s¢ e ‘ope ‘on 
pacities up to 6 tons. Designed for a ie iy 


close headroom, quiet operation 
and maximum safety to meet your 
most specialized requirement. 
ELECTROLIFT, INC., Hudson Term. Tear Out and Mail 

Bidg., 42 Church St., New York, N.Y. Coupon Today for FREE Illustrated Booklet 


ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
ELECTROLIFT, INC., Hudson Term. Bidg., 42 Church St., New York, N. Y. : 
gg i a ee ee ke eae ye ea ee t 
er O02, Doce Ak... Reais - 
te Ma a ba oe sino a a eer haw ech eo kd tes. ewee , 
ee ee eee eee eee eee ee eet ee eee ee ee ee ee ee ee ee ee ee 
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sist of an endless rope with each end 
doubled back to form a loop. Bridle 
slings are made up of one continuous 
rope with the ends spliced together 
which is passed through an equalizing 
thimble to form four parts of rope. 
The two ends are not equipped with 
fittings, but are looped under the load. 
The rope used in our slings ranges up 
to 1%4 inches in diameter. These slings 





are used to handle pasteurizers, wash- 
ers, and other equipment, as well as 
marble blocks weighing up to 30 and 
40 tons. 

The preformed rope sling is not only 
easy to handle and to pass under or 
anchor onto the load, but as the ends 
of any broken wires do not stick out 
there is little danger that the ground 
men will injure themselves by cutting: 
or scratching their hands. 


Little Crane Helps 
Big One 
SOURCE 
Conco Engineering Works, 
Mendota, Ill. 


A Rockford, Ill, foundry pouring 
heavy castings for the machine tool 
industry, uses a heavy-duty overhead 
traveling crane over the pouring floor. 
In order to speed up production of 
lighter castings, as well as to handle 
cores to and from the oven, another 
crane runway was erected directly be- 
low the runway on which the heavy- 
duty crane operates. A 3-ton, 3-motor, 
high-speed crane was installed on this 
lower runway, resulting in the speed-up 
of production all along the line and 
elimination of time lost in waiting 
for a crane. 














SELECTED BY 51 MACHINE TOOL BUILDERS 


conveyors. They operate exacting timing and limit mechanisms—and 
provide ideal counterweight supports. They are small in size and cost 
compared to the machine tool—but their dependable, frictionless 
operation contributes to successful performance and maximum output. 


It is common knowledge that great pressure has been placed on 
the shoulders of the relatively few machine tool builders — machine 
tools being the very first essentials in building all of our defense 
armament. ... The making of such precision tools, where measure- 
ments are reckoned in ten thousandth inches, requires specialized 
skill and training —all materials, parts and equipment must meet 
the most rigid specifications. ... Machine tool builders cannot 
compromise with quality. 

That Diamond Roller Chains meet the exacting requirements 
is evidenced by the fact that practically all machine tool builders 
have selected them for regular equipment —the amount used in 
1940 being over five times as much as in 1939, a period in which 
the machine tool industry advanced its output 230 per cent. 


Diamond Roller Chains take power from motors to main shafts— 
drive lubricating and coolant pumps, spindles, heads, feeds, honers, 
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First choice of the machine tool industry, Diamond Roller Chains 
are used on the machinery of all industry and for motor drives in 
the nation’s most efficient manufacturing plants. . . . Our engineers 
will assist you in drive selection. Diamond Chain & Mfg. Co., 
449 Kentucky Ave., Indianapolis, Indiana. 


ee ROLLER 
me CHAINS 














KEEPING PRODUCTION 
LINES FLOWING! 





A-S-E STACK-UNITS 
AND STACKING BOXES 


ESIGNED for quick 

and easy handling of 
small parts in production 
and assembly—A-S-E Stack- 
ing Boxes and Stack-Units 
are helping hundreds of 
concerns keep their 
production lines flow- 
ing... by smashing | 
bottlenecks . . . | 
speeding up inter-de- 
partmental handling 
. . . and conserving 
storage space. 


A-S-E Stacking Boxes 
are made in any size 
to hold small parts 
with convenience and safety. Corners 
cannot open up. No telescoping or 
unstacking from vibration. 


A-S-E Stack-Units save time 
sembly as parts 
are always ac- | 
cessible. The | 
sloping bin 
front permits 
‘‘pouring’’ of 
small parts, 
thus saving han- 
dling time. Pos- 
itive stacking is assured. 










in as- 








In the new, illustrated catalog, you'll | 
find all the facts. It shows you how 
A-S-E Steel Boxes are solving the 
storing and handling problem of hun- 


dreds of industrial concerns. Send 
for it today—no obligation. Mail the 
coupon. 


ASK ABOUT A-S-E LOCKERS— 
A TYPE FOR EVERY NEED 


ALL-STEEL-EQUIP COMPANY, Inc. 


407 JOHN STREET 


AURORA ° ILLINOIS 





Feseesccssssssecscaseasssssssasssasasy, 
a * 
¢ All-Steel-Equip Company, Inc., : 
= 407 John Street, Aurora, Illinois. . 
= ( ) Please send me the illustrated folder § 
® showing how A-S-E Shop Equipment can * 
s solve our small parts handling and storing » 
§ problem. : 
= ( ) Mail me all the facts on A-S-E Modern 8 
s Lockers for Industry. . 
. a 
BD NAME .. 0. nec cec cesses ccs seccscccccccoes 8 
s Address Sa es ideas waacvaten Cee 
ye s 
Ee) See eee.) eee . 
; s 
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BLUEPRINT READiNG 


John J. Weir, B. §S., 
Mechanical Drawing, William L. Dickin- 
son High School, Jersey City, N. J. 
McGraw-Hill Book Co., 3:0 W. 42nd St., 
‘New York. 82 pages. bBlueprints, index. 
$1.25. 

A short course in blueprint reading for 
machine trades. Divided into 15 units, 
each suitable in length for a classroom 
period. List of questions concludes each 
unit. Liberally illustrated with full page 
blueprints and accompanying problems. 


Instructor in 


ARSENAL OF DEMOCRACY 
Burnham Finney, Editor, American Ma 


chinist. Whittlesey House, McGraw-Hill 
Book Co., 330 W. 42nd St., New York. 
284 pages. Photographs. $2.50. 


Dedicated to the American who wants 
to know more about the defense program, 
this book describes the problems industry 
faces to fill the program’s needs, and the 
steps that are being taken to solve them. 
Chapter headings include “The Industrial 
Mobilization Plan,” “Bottlenecks,” ‘Tool- 
ing Up,” “The All-Important Machine Tool,” 
“Bits and Pieces’ (subcontracting), and 
so on. Where new plants for making 
material should be puilt; methods of new 
plant financing; the part labor plays in 
the functioning of the defense program ; 
lack of trained men; and training plans 
are treated in some of the other chapters. 
Mechanized forces, essential materials, 
chemistry, planes, priorities; OPM, price 
control are also covered. In all, a com- 
prehensive picture of the defense program 
from the industrial angle. 


WAGE AND HOUR MANUAL 


1941 Edition. Bureau of National Af- 
Inc., 2201 M St., N. W., Washing 
ton, D. C. 1120 pages. Table of cases 
reported, forms, topical index. $5. 

Laws, rulings, interpretations of federal 
and state wage-hour regulation. Approxi- 
300 answers to questions on the 
applications to specific cases. In 
three parts, the first, overtime, minimum 
wage, and other provisions of the Fair 
Labor Standards Act; the second, Walsh- 
Healey Public Contract Act and miscellane- 
ous federal laws; and third, state legis- 
lation with digests of wage, hour, child 


| labor, and industrial homework regulations 


for each state. Fifty pages are devoted to 
the topical index and table of cases. 


THE FEDERAL LABOR LAWS 


The Wagner Labor Relations Act, and 
The Wages and Hours Act. Russell L. 
Greenman, Consultant in Labor Relations: 


The Walsh-Healey Act, Leslie Elwood 
| Sanders. National Foremen’s Institute, 
Ine., Deep River, Conn. 40 pages. $1.50. 


Intended to interpret, in simple language, 
those portions of the federal labor laws 
that are of special interest to supervisors. 
gang leaders, and department heads, and 
to point out to them the requirements and 
limitations of these laws. 


HOURS ADMINISTRATION AS 
INFLUENCED BY THE DEFENSE 
PROGRAM 


Edward P. Moore, Research Assistant, 
Industrial Relations Section, Princeton 
University, Industrial Relations Section. 
Princeton, N. J. 32 pages. Tables, se- 
lected references. $1. 


Discussion of hours of work in single- 
shift operation, factors that determine 
change to multiple shift, types of multiple- 
shift schedules, problems in arranging 
shifts, and hour schedules for’ special 
groups. Also a brief chapter on union 
attitudes. 


ARC WELDING 


Second edition. The Lincoln Electric 
Company, ‘Cleveland, Ohio. 176 pages. 
Photographs, drawings, forms, tables. 50c. 


LESSONS IN 


Series of lessons that form the basis of 
instruction in 


the Lincoln Are Welding 
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COLLECTOR 


@ Here is the smallest Pangborn cloth 
screen Dust Control unit. It is very 
popular for small dust collecting jobs. 
Its efficiency is equal to a large installa- 
tion. Its price will please the conserva- 
tive buyer. 


Write for Bulletin 


THE WORLD'S LARGEST MANUFACTURER OF DUST 
CONTROL AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD 
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lr you're in the mar- 


ket for centrifugal 
pumps with the ability 
to step up pumping 





efficiency and cut 
power costs, write us — 
for the facts. Gardner- 
Denver Company, 


Quincy, Illinois. 


ENVER 


Since 1859 
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ion controlled quality 
is the result of forty-one years 
devoted to the manufacture of 
the finest lamps that skill, ex- 
perience and complete facilities 
can produce. Licensed under 
General Electric incandescent 
and electric discharge lamp 
patents they are subject to the 
industry’s most rigid quality 
and performance standards. 


SINCE 1900 


<CHAMPION 


a ’ 
= 


CHAMPION LAMP WORKS 








School. Makes available to beginne’s, ex- 
perienced welders and instructors the ac- 
cumulated knowledge of 24 years of weld- 
ing teaching. These sixty lessons presi nt 


| fundamental facts that will enable the 
| welder to utilize the process successfully 
and economically. Set of questions and 


student 
read 


answers for each lesson enable th 
to check his knowledge. Clear. easily 
diagrams illustrate processes. 


AMERICAN INDUSTRY IN THE WAR 


Barnard M. Baruch, Chai man, War In- 
dustries Board. Prentice-Hall, Ine., 70 
Fifth Ave., New York. 498 pages. Index, 
appendices. $5. 


Complete report of the War Industries 
Board, with foreword by Mr. Barneh and 
introduction by Gen. Hugh S. Johnson 


First issued in 1921, this :eport has been 
fully brought up to date with ed ‘torin! 
footnotes where new developments have 
occurred. Contains copies of many of the 
priority circulars, preference lists, minutes 
of the Industries Adjustments Committee 
reports of the Labor Conference. various 
fixed-price schedules, and other reports of 
special interest. 


TOUGHEN UP, AMERICA 
Victor Heiser, M.D. Whittlesey House. 


McGraw-Hill Book Co., 330 W. 42nd St.. 
New York. 228 pages. Index. $2. 


Dr. Heiser tells Americans what they can 
do, as individuals, to get themselves ready 
for the hard years ahead. By proper food 
sufficient rest, commonsense exercise. he 
believes that Americans can bring them- 
selves to the state of bodily and mental 
health that will enable them to take in 
their stride difficult times. and to enjoy life 
when the present emergency ceases. 


INDUSTRY GOES TO WAR 


Cecil F. Fraser, Member of Research Staff 


on Industrial Mobilization, and Stanley F. 
Teele. Associate Professor of Marketing. 
Graduate School of Business Administra- 
tion, George F. Baker Foundation, Harvard 
University. McGraw-Hill Book Co., 320 
W. 42nd St., New York. 121 pages. Na 
tional defense reading list, sources of cur 
rent information on national defense. $1.50. 


A selection of articles on industrial mob’- 
| lization by. officers in various branches of 
the War Department, executives of indus- 
trial firms which have defense contracts. 
and professors. Subjects covered include 
“Mobilizing Industry,” “Gearing a Pusiness 
for National Defense,” ‘‘Food in a World 
at War,” “Minerals and War,” “Wheels for 
Defense,”’ “Defense Lending,” “Buying 
Latin-American Loyalty,” and so forth. 


ON THE CALENDAR 


JULY 


Conference on Industrial 
Annual Conference, 
George, N. Y. E. 
Secretary, 347 


23-26, Silver Bay 
Relations, 24th 
Silver Bay-on- Lake 
H. T. Foster, Executive 
Madison Ave... New York. 


AUGUST 
-29, American Institute of Electrical 
Eng rineers, VDacific Coast Convention, 
Yellowstone National Park. Bo. 
Henline, National Secretary, °3 West 
29th St... New York. 


SEPTEMBER 


17-19, National Industrial Advertisers As- 
seciation, Toronto Miss Web- 
ster, Sceretary, 100 Enst Oh’o St., 


Chicago. 

Engineering Society, 
Atia ita Fron G, 

51 Madi- 


Llluminating 
35th Convention, 
Horton, Executive Secretary, 
son Ave. New York. 


23-26, seinetihine of Iron and Sieel Ingi- 


neers, Annual Meeting and Exhi it, 
Cleveland. Brent Wil ley. Managing 
Director, 1010 Empire Building. 1 itts- 
burgh. 
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MORE OUTLETS 








HERE ARE TWO MODERN 
WORK SPEEDERS... EVERY 
PLANT MANAGER SHOULD 


You can quickly run 


| these Wiremold wiring systems along work 
tables, inspection benches, assembly lines 

. anywhere in your plant where power 
hand tools, work lights, heating or other 
appliances must be plugged in. You can 
add new convenience and speed work in 
your offices by installing Plugmold for 
lighting, appliance and telephone outlets. 





Then you can have all the outlets you 
need exactly where they're needed. You 
can add outlets or change outlets easily. 
With No. 3000 you can install “ Twistlock” 
receptacle switches or standard devices 
having plaster ears. 





Find out about these modern industrial 
| wiring developments that cut installation 
ltime and costs . permit intensive use 
of plant space... . weed work by provid- 
ing motion-saving convenience. 

Write Wiremold for full information. 


THE WIREMOLD CO., Hartrorp, CONN. 
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WHAT HAS THE 


“Blink 


TO DO /WITH YOUR 
DEPARTMENT ? 





60 CYCLE TIME RECORD 








Poor readability of instructions, pro- 
duction orders, job tickets, and other 
materials is a major cause of error in 
factory and office. 

That’s why this news of a recent 
scientific development is of vital im- 
portance to management. 

The readability of duplicated ma- 
terials can be measured—to deter- 
mine which copies are suitable for 
use and which are time-wasters and 
fatigue-causers. 

Scientific criteria, including the 
“blink test” described here, have 
shown that the clear, black-and- 
white copies produced on the 
Mimeograph duplicator with 
Mimeograph brand supplies require 
less reading time, cause less eye fa- 
tigue, reduce chances for error—be- 
cause of their high readability. 


tive of the strain and fatigue to which the for your free copy of GH mE CD 
eyes are put by the visual task of reading. The Visibility Yardstick. py Murs 
VA sonasnex 
> a 
re fF fF ff Ff OR Ge hh hUmLhUDGTLUDLUDGLUGL UG UG GT } in. 
b4 : A. B. DICK COMPANY {} 
| m eS O r rs | ae. Bors = 
720 W. Jackson Blvd., Chicago, III. —— 
Send me a free copy of The Visibility Yardstic 4 
NS 655 sn echinacea ees 
ae as © = a A TITLE 
SS | COMPANY 
—_— 
- STREET 
ye CITY STATE 
133 


duplicator 


MIMEOGRAPH is the trade- 
mark of A. B. Dick Company, 
Chicago, registered in the U. S. 
Patent Office. 
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In times like these, when every 
effort is being made to increase pro- 
duction, shouldn’t you protect your 
employees from unnecessary fatigue 
and yourself from time-wasting, 
product-spoiling error—by stand- 
ardizing on duplicated materials of 
high readability? 

It’s good employee relations. It’s 
good for production schedules. Find 
out how Mimeograph equipment can 
help you get this valuable sight protec- 
tion. Call the ag pe tage 
in your community for details, « 


write A. B. Dick Company, Silanes, 


The “Blink Test”—What It Is 
and What It Proves 
Everybody blinks his eyes unconsciously 
while reading. The rate of blinking is indica- 


1941 








































The “blink test,” developed by Luckiesh 
and Moss of the Lighting Research Labo- 
ratory of the General Electric Company, 
scientifically records the rate of blinking dur- 
ing reading, by means of minute electrical 
activities associated with certain eye muscles 
during the process of reading. 

In actual tests, the blink rate for substand- 
ard duplicated copy was 25% greater than 
that for standard copy, with a corresponding 
increase in eye fatigue and discomfort. Simi- 
lar results have been obtained by other tests 
in visibility and speed of reading. 

The illustration above shows an actual 
research in progress. The jagged white 
line superimposed is an electromyogram in- 
dicating the electrical activity associated with 
the eye movements during reading. 

Judge duplicated materials in 


FREE! your department yourself! See 


if they come up to accepted visibility stand- 
ards. Send the coupon & 

















MAINTAIN PLANT 
EFFICIENCY WITH 


Us 


VALVES 
HYDRANTS 


PIPE LINE 
ACCESSORIES 


M & H products are well known for 
high quality material and expert work- 
manship. They have been used in in- 
dustrial plants for many years. The 
M & H line also includes B & S Cast 
Iron Fittings, Flanged Fittings, Flange 
and Flare Fittings, Valve Boxes, 
Shear Gates, Wall Castings, Cut- 
i ting-in Tees and similar accessoried. 

















































M & H Valves are used in industrial 
plants for water, gas, steam, oil, 
chemicals and are furnished in all 
commercial sizes from 2” to 30”, 
inclusive. They are cast iron body, 
bronze mounted, furnished double 
disc parallel seat or solid wedge. 
They are heavily proportioned and 
have a high factor of safety. 


OTHER M & H PRODUCTS 


Fire Hydrants Floor Stands 
ey Extension Stems 
Special Castings men Vaives 
Tapping Sleeves Flap Valves 
Check Valves Sludge Shoes 


Write for Catalog 34 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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Submarine’s Doom Foreseen 
in New Invention 


Submarines are able to spend but a 
few hours of the day beneath the sur- 
face. They must come up at night to 
recharge their batteries, receive wire- 
less instructions, and set themselves in 
the path of approaching convoys. 

It is then that these deadly destroyers 
of the deep are vulnerable—if they can 
be found. 

Now from Detroit comes word of a 
new device for locating submarines on 
the surface no matter how black the 
night on the North Atlantic. No details 
of the invention have been made public 
by the engineer in charge of its develop- 
ment, world-famous Charles F. Ketter- 
ing, research vice-president of General 
Motors. Kettering did reveal that he 
has been working with the Navy on the 
idea for over six years. 

The anti-submarine device has not 
been completed but will be ready 
“within a reasonable time,” Kettering 
said. He also disclosed that greatly 
improved detectors are being developed 
at Detroit for the interception of night 
bombing airplanes. 


Living Costs On Increase; 
Rent-Fixing Looms 


While there has been no spectacular 
spiraling of prices as yet, the Cost of 
Living Index has risen 3.1 points in 
the 25 months between March, 1939, 
and April, 1941. 

The index represents the average in- 
crease of retail prices in six categories 
—food, clothing, rent, fuel, house fur- 
nishings, and miscellaneous. The high- 
est increase was in food prices, which 
went from 94.6 to 100.6, while the 
lowest was in fuel (which includes 
electricity and ice), the latter rising 
from 100.1 to 100.9. While not shown 
in the index released by the Bureau 
of Labor Statistics, an additional ad- 
vance of 1.5 in food prices has been 
recorded between April and May of 
this year. 

Average rentals have not risen mate- 
rially. Their increase was from 104.3 
to 105.4. However, the officials of the 
Office of Price Administration and 
Civilian Supply at Washington have 
expressed concern over the rental situa- 
tion in crowded defense areas. Talk 
of compelling landlords to reduce 
rentals, which in some instances have 
increased as much as 100 percent, has 
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lately been heard at OPACS head. 
quarters. 

By and large, officials do not con. 
sider the 3.1 rise in the Cost of Living 
Index too drastic by comparison with 
the terrific increases that took place in 
the World War. Wage increases have 
generally kept pace or kept ahead of 
the upturn in living costs. As Factory 
pointed out in March of this year, 
labor’s wage demands have been largely 
based on anticipated increases in living 
costs. By far the largest anticipation 
has been recorded by the railroad work- 
ers who are demanding a 30 percent 
increase in wages. 


Financial Facts Reported 
by Garment Union 


An income that many an industrial 
company would envy, is enjoyed by 
the powerful International Ladies’ Gar- 
ment Workers Union. And 1940 was a 
boom year for this union. It took in 
$6,932,171, spent $5,995,384, and wound 
up with a surplus of $936,787 for the 
year. 

Unlike many other unions, ILGWU 
gives its members, who total 270,000, 
a highly detailed financial report. Its 
president, David Dubinsky, urged as 
he made public the 1940 statement 
that other unions follow suit as a 
means of increasing public respect for 
organized labor. 

Operating, administrative, and or- 
ganizing expenses totaling $2,864,000 
were the largest item on the union’s 
list of expenditures. ILGWU paid 
$331,000 to unemployed and needy 
members, and spent $207,000 for edu- 
cational and _ recreational activities. 
Strikes and strike benefits cost $221,- 
000, a decline of 20 percent from the 
previous year. 

The $936,787 surplus was used to 
purchase defense and government 
bonds, and was added to the union’s 
huge reserve funds which, including 
sick and death benefit funds, now 
totals nearly $8,000,000. Dubinsky re- 
vealed that ILGWU took a hand in 
politics during 1940, spending $145,000 
in support of candidates favorable to 
President Roosevelt although none of 
these funds went to the Democratic 
Party. Largest item was $92,000 to the 
American Labor Party, $25,000 of 
which was spent, Dubinsky said, for 
the specific purpose of driving Com- 
munists out of the labor party. 

“Our union is vitally interested in 
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Helping to keep production at top speed 


Whatever your need — a system or a single truck — you'll 
find in the Mercury line of modern, efficient, industrial gas- 
oline and electric tractors and trucks, trailers and hand 


trucks, just the equipment for your specific needs. 
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BANTY" Gas Tractor — Small 3 wheel tractor and “HUSKIE” 


A-310 trailers move loads on shipping dock. 
bars. 
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MERCURY 


TRACTORS - TRAILERS - LIFT TRUCKS 


MERCURY MANUFACTURING COMPANY monvionninent 
Pp 


4110 South Halsted Street Chicago, Illinois ont. 
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You, like hundreds of other manufacturers faced with step- 
ped-up production, will get your best materials handling 
analysis and recommendations from Mercury, who have 
major experience in all materials handling problems . . . 
whether it's stacking .. . hauling ... or handling. 
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ANNAN 


These are days of intensive 
production. Workers must be 
refreshed, must ward off fa- 
tigue and thirst, must keep 
working without too much in- 
terruption .. . Halsey Taylor 
Drinking Fountains in plant 
and office help satisfy with 
assurance of sanitation! The 
pioneer fountains for indus- 
tries everywhere for years— 
now even more health-safe, 
more attractive in design. 


THE HALSEY W. TAYLOR CO. 
Warren, Ohio 
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To Cut COSTS, Cut DRYING TIME 








@ Here’s How They Work! 
Instead of drying from the surface slowly 
inward, infra-red rays penetrate deep down 
in surface films of lacquers, paints and 
enamels, to start the drying or heating 
= from the inside instantly, uniform- 


ly, _pficientiy. 
e result: a much faster, better, more 
economical job. 


@ Easy to Use as the Usual Light Bulbs! 
Westinghouse Infra-red Drying Lamps are 
easy to use. Special expensive insulated 
ovens not necessary. Their instantaneous 
on-off action, operated by an ordinary 
light switch, eliminates the need for oven 
pre-heating, saves in time and power. This 
simple new way means NEW ECONOMY. 
See your local Westinghouse Mazda Lamp 
distributor, or write for folder, Westing- 
house Lamp Division, Bloomfield, N. J. 


with WESTINGHOUSE 


RADIANT HEAT 


FASTER! 
CHEAPER! 
EASIER! 






Synthetic enamel dries in 12 minutes 
under these drying lamps mounted 
on two portable racks. 





RADIANT HEAT DRYING LAMPS 
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keeping Communists from capturing 
the ALP,” Dubinsky said. “We con- 
sider the spending of $25,000 to pre- 
vent the Communist stooges, Morris 
Watson and Eugene Connelly, from 
taking over the party amply justified.” 
Dubinsky also condemned the “Com. 
munist domination” of Labor’s Non. 
Partisan League of which John [, 
Lewis is chairman. A vice-president of 
the American Federation of Labor 
Dubinsky is known as a foe of racket. 
eers in that organization. At the AFL 
convention in New Orleans last winter, 
he was involved in a fist fight with an 
AFL official from another union, who 
has been accused of racketeering. 


Washington Information Service 
Aids Visiting Businessmen 


In the turmoil of defense-emergency 
Washington, many representatives of 
out-of-town industries find themselves 
more bewildered than ever by the 
growing maze of bureaus and agencies. 
For their assistance, the Department 
of Commerce now maintains a Service 
and Information Office to greet them 
and, if possible, steer them to the 
proper quarters. 

So much government purchasing has 
been decentralized that the Commerce 
Department, in announcing the new 
service, still urges industrial represen- 
tatives not to come to Washington 
until they have carried on preliminary 
negotiations with the special purchas- 
ing agencies that handle their particu- 
lar products. 

Above ail, the Department warns, as 
do OPM and the armed services, 
against the employment of men rep- 
resenting themselves as “agents” hav- 
ing “inside contacts.” It is partly to 
obviate such pretended “lobbyists” that 
the Information Service was inaugu- 
rated. Its office is in Room 1060, Com- 
merce Building, Washington, D. C. 


Draft and Defense Drain 
Rural Labor Supply 


The first word of a general tighten- 
ing in the rural labor market comes 
from New England, where a shortage 
of farmhands is reported to be threat- 
ening the coming harvest. The indus- 
trial cities are booming with defense 
business which both pleases and wor- 
ries the farmers nearby. 

While cheered by the expanded 
market for their products, the farmers 
have become seriously concerned over 
a marked drift of farm workers to the 
cities. The Massachusetts Rural Policy 
Committee recently completed a sur- 
vey which showed that, of 723 men 
employed on 191 farms, 20 percent had 





























For Your Share of SUMMER SAVINGS 
Use INTERNATIONAL POWER UNITS 


Important savings in your power costs can be 
made with International Power Units. These 
engines provide smooth, economical power in com- 
pact, convenient form. They are easy to install 
and simple to operate. They can cut costs for you 
























for many years to come. 


Put your engine problems up to the nearby 
International Industrial Power dealer or Company 
branch. Ask for an on-the-job demonstration. 


The International Power Unit line, ranging up 
to 110 max. h. p., includes engines for Diesel, gaso- 
line, natural gas, and distillate operation. Write 
us for information. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago, Illinois 


FEATURE FACTS 
ABOUT INTERNATIONAL 
POWER UNITS 


1. Full Diesel engine with full Diesel fuel 


economy. 


maw Tl 
5 


2. Easy to install, simple to operate. 


3. Basie parts can be attached or detached for 
a wide variety of equipment combinations. 


4. Quick, easy starting. 


5. Governor and extra-large flywheel maintain 
any engine speed desired, up to maximum 
governed r.p.m. 


6. Long-lived, heat-treated alloy cylinders—re- 
placeable. 


- Tocco-hardened crankshaft with precision- 
type, replaceable main and connecting-rod 
bearings. 





8. Full-pressure lubrication through drilled 
passages. 


9. Completely sealed to keep oil in and dirt 
out, 






Above: The big 6-cylinder International 
UD-18 Diesel Power Unit. Develops 100 
h.p. at 1,400 r.p.m,. A great money maker, 
no matter how you figure. Other Diesel 
mode's —UD-6, UD-9, UD-14, 


INTERNATIONAL Industrial Power 
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10. Efficient cooling system with thermostatic 
by-pass control, 
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MPLOYEES! 


If lack of technical knowledge 
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|. €. 8. can help YOU 


solve your training problem 


With Proved Courses Covering 40u 
Business and Technical Subjects: 


TECHNICAL Gas and Electric Railroad Car 
COURSES Welding Repairer 
Industrial Railroad Section 
Air Conditioning Electrician Foreman 
Schools Power House Railroad 
Air Conditioning Practical Signalmen 
Heating Seeepeny Steam Engineering 
Plumbing Radio, General Schools 
Refrigeration Radio Operating > ee 
Steam Fitter Radio Servicing Boiler Making 
Telegraph Combustion 
ee Engineering . Engineering 
Chemistry, % ngine Running 
Analytical Internal _Combus- Marine Engines 
Chemical tion Engines = Petroleum 
Engineering Schools, Refining Plant 
Chemistry, Mfg. Air Pilot Steam Electric 
Iron and Steel Automobile Steam Engines 
Mfg. of Pulpand _— Technician Textile Schools 
Paper Aviation — 
Pharmacy Diesel—Electric ~ 


Civil, Architee- 
tural_and__Strue- 


Diesel Engines 
Gas Engines 


Manufacturing 
Textile 
Designing 


tural Engineering Mechanical Sehools Woolen 
Schools Foundry Work Manufacturing 
Architecture Heat Treatment gySINESS AND 
Architectural of Metals ACADEMIC 
Drafting Inventing and COURSE 
Bridge and Patenting SES 
Building Machine Shop Academic Schools 
Foreman Practice College 
Bridge Mechanical Preparatory 
Engineering Drafting First Year 
Building Mechanical, College 
Estimating Engineering Grade 
Civil — | School 
Engineering raiting High School 
Concrete _ oy Mathematics 
Contacting “and Sheet Metal Business Senvels 
Building Worker — Accounting 
Highway Shop Practice Advertising 
Engineering for Auto Bookkeeping 
Retail’ Manufacturers Business Corre- 
Lumberman Steel Mill spondence 
Structural Workers _ Business 
Drafting Tool Designing Management 
Structural Wood Pattern Certified Public 
Engineering Making c mn 
$ ommercia 
‘a Railroad Courses Cost Accounting 
leal Schools Air Brake Foremanship 
Electrical Sehools Car Inspector Salesmanship 
Electrical Locomotive Secretarial 
Engineering Engineer Stenography 
Electric Lighting omotive Traffic 
Electric Wiring Fireman Management 
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SCHOOLS 
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Box 9345-B, Scranton, Penna. 


Without cost or obligation, send me particulars 
on Group Training, or information on the following 


subject: 





Name 





Address_ 
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left—18 percent for industrial jobs and 
2 percent for service in the armed 
forces. So far the farmers have 
managed to keep up with their crops, 
but they are fearful of a shortage of 
seasonal workers at harvest time. 

Meanwhile, personnel employees 
from industry are daily scouring the 
hills and valleys in the vicinity of Bos- 
ton, where shipbuilding workers are 
needed, Greenfield, Worcester, and 
Holyoke, where metal-working plants 
are operating day and night, and Fall 
River, New Bedford, Lowell, Lawrence, 
and Brockton, which are outstanding as 
textile and shoe centers. 

Rural Policy Committees have been 
set up in every New England state, 
are working to set up coordinated 
employment agency facilities, to obtain 
consideration by Draft Boards: for 
farm labor needs, to revise wages and 
living conditions so as to make farm 
work more attractive, and to arrange 
for school and college students to 
come in for some of the seasonal work 
at harvest time. 

Recent developments have com- 
pletely reversed the trend of the past 
decade when unemployment in the 
cities turned workers back to the rural 
areas and created a surplus of farm 
help. New England is naturally the 
first region to feel a sharp reaction 
from the new trend because its farm 
population is smaller in relation to 
urban population than in most sections. 


1936 Was Turning Point 
in German Production 


It was in 1936 that Germany stopped 
making employment for workers and 
began adopting measures to make 
workers available for employment. 
That, apparently, was the year in 
which Hitler’s production drive turned 
the corner and buckled down to all- 
out preparation for the war effort. 
The story is told in a booklet, “Labor 
Policy in Germany Under the Nazi 
Regime,” recently issued by the Wash- 
ington branch of the International 
Labor Office. 

Until 1936 the Hitler government 
had utilized job redistribution, public 
works, compulsory military training, 
labor camps, and restrictions on the 
employment of women to eliminate un- 
employment. After 1936, women were 
employed, prison labor was _ utilized, 
compulsory labor was instituted, and 
labor priorities were declared for war 
production. Since then, war prison- 
ers have been added to the labor force 
and the industries of conquered nations 
have been pressed into the service of 
the German war effort. 

All wage and hour restrictions were 
abandoned in the rearmament year, 








MORE Output 
in LESS Time 
at LOWER Cost 


STEPPED-UP 
PRODUCTION 


GENERAL 
ELECTRIC 


ELIMINATED 
RE- HANDLING 


woves 50,000 
WAITS DAILY 


SPRAGUE: 
WARNER 


Hundreds of concerns—names you know 
and respect—have been using Lamson Con- 
veyors for years. Ask them how Lamson’s 
wide range of conveyor types—plus Lam- 
son’s 61-year background in the materials- 
handling field—are helping every day to 
produce “more output ... in Jess time... 
at lower cost.” 

Close cooperation between a Lamson 
engineer and factory production executives 
has worked out the right materials-handling 
answer for hundreds of companies. It can 
do the same for you. Write or wire today. 
A preliminary survey costs you nothing. 


LAMSON CORPORATION 
207 Lamson Street Syracuse, N. Y. 
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“SASH REPAIR and replacement used to be 
a costly item for us. We were always busy 
trying to keep our windows in good condi- 
tion. It was an especially difficult job where 
the windows were high above the floor. 





“CLEANING COSTS ARE DOWN since we in- 
stalled glass blocks. One man can wash a 
large panel with a long-handled brush and 
a hose in a few minutes. There are no small 
panes to wipe dry — no mullions to clean. 
Outside surfaces are designed so that rain 
easily washes dirt from them. 


A Glass Blocks provide all the light-transmitting 
properties of glass, plus the insulating proper- 
ties of a masonry wall. They aid temperature and 
humidity control, and thus help air conditioning. 
They reduce surface condensation on daylighting 


“Look what we've 
saved on maintenance since 
we put in Glass Blocks” 


“MAINTENANCE IS SIMPLE with PC Glass 
Blocks. The panels are all glass and mortar 
that can’t rot or corrode. Even in an acid 
atmosphere the blocks defy corrosion—look 
as good as the day we put them in. 





“PLENTY OF DAYLIGHT, softly diffused for 
better vision, is provided by PC Glass Block 
panels. In large rooms we use PC Prism 
Light-Directing Blocks. They throw day- 
light onto the ceiling, and from there it is 
reflected downward to working areas far 
inside the room.” 


areas. They permit greater privacy. And they create 


a neat, modern appearance. 
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GLASS BLOCKS 



















Why not get the facts now on how PC Glass Block 
construction can help you? Just mail the coupon 
below for our big book about PC Glass Blocks. 
There’s no obligation involved, and it will give 
you facts that may save you a lot of money. 


"PITTsBuRGH” sland for Qualily Glass 






Distributed by 


PITTSBURGH PLATE GLASS COMPANY 
and by W. P. Fuller & Co. on the Pacific Coast 
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Pittsburgh Corning Corporation. 
2148-1 Grant Bldg., Pittsburgh Pa. 

Please send me your free, illustrated book 
that tells how to use PC Glass Blocks: 
[) for factories; [) for commercial and 
public buildings; —) for homes. 

(Be sure to indicate type of building.) 
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A Soldier Still Travels 


<— 
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Engineered Hauling 
Equipment Is Helping 
Him Do A Better Job! 


Among the hundreds of special handling prob- 
lems solved by EWC Engineers, equipment has 
recently been produced to haul supplies and 
materials in various Army training camps. 


Our regular line of Materials Handling Equip- 
ment, plus the innumerable variations worked 
out by our designers, puts us in a position to 
help you meet every hauling job efficiently and 
economically. Let us work vith you, just as we 
— so successfully worked with thousands of 
others. 


WRITE FOR BULLETINS, Prices, and Helpful 
Suggestions applying to your own special needs. 





ELECTRIC WHEEL CO. 


Dept. FA Quincy, Hl. 
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In the everlasting war of lubrication vs. friction, 
you can't beat veteran Ticonderoga Flake Lubri- 
cating Graphite. Used alone or mixed with oils 
and greases, these pure, slippery flakes impreg- 
nate wearing surfaces with an unctuous film that 
defies heat, cold, pressure and solvents. Ticond- 
eroga coated gaskets make tight joints yet can 
be removed without sticking. Packing coated 
with this fine old product can be set up tight 
without building up friction. 


Particle Size No. 1—large, lubricious flakes. 

Particle Size No. 2—powdered flakes. 

No. 635—Minutely subdivided powdered flakes for close 
From your sup- tolerance applications. 

ply house or Microfyne—Processed to microscopically subdivided 


— 2 particle size for closest tolerances. 





DRY GRAPHITE 
LUBRICATION 
FOR LOCKS 
AND A 1000 
OTHER USES— 


SQUEEZE "EM 


JOSEPH DIXON CRUCIBLE 


JERSEY CITY, NEW JERSEY 
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1936, but many were later re-estah. 
lished when production curves dipped 
downward, the booklet reports. 

“It is significant that one of the firg 
steps taken by the National Socialis 
regime when it came into power was 
the destruction of trade unionism,” the 
booklet says. “Employers’ associations 
were also destreyed.” 


Company Waives Royalties 
on Defense Metal 


For the duration of the emergency, 
any American steel tool manufacturer 
may use, without payment of patent 
royalties, the molybdenum high-speed 
steel made by the Vanadium-Alloys 
Steel Company of Latrobe, Pa., under 
the “Van Lom” trademark. 

In announcing this decision, the 
company published the formula for the 
steel, used in the manufacture of tools 
involving fine cuts. The formula fol- 
lows: From 0.75 to 1.20 percent car- 
bon; from 3.75 to 4.75 percent chrom- 
ium; from 8.25 to 10 percent molyb- 
denum; and from 2 to 4.25 percent 
vanadium, the ratio of the vanadium 
to carbon being in excess of 2% to 1 
and below 3% to 1, and the remainder 
of the alloy being substantially all iron. 


Industrial Transition Noted 
by AMA Leader 


The old order in industrial man- 
agement—a _ comparatively _ leisurely 
order—is changing, giving place to the 
new concept of dynamic and unlimited 
production of war materials. Thus 
Alvin E. Dodd, president of the Ameri- 
can Management Association, describes 
the transition of industry in a swift- 
changing world. 

Four major handicaps impede man- 
agement in its task of making America 
industrially pre-eminent, Dodd told a 
recent gathering of members. He ex- 
pressed confidence, however, that indus- 
try would prevail over these obstacles. 
He listed them as: 


1. Management’s own habits of con- 
servatism. 

2. A shortage of skilled manpower. 

3. Labor difficulties. 


4. Shortages in equipment and obso- 
lescence. 


Dodd voiced the view that the man- 
agement customs of past years “are 
not geared to the present situation.” 
The labor shortage is being eased, 
he said, by industry and government 
programs, “but the end of the shortage 
is not within the visible future.” He 
predicted that labor troubles “may 
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When you buy or specify Century Job Selected 
Motors you get more than the value inherent 
in Century's high quality of design and con- 
struction—more than the value of 38 years of 
experience in building electric motors for 
every application. 

Century Job Selected Motors offer you the 
extra value of knowing that the motor fits the 
demands of its job and surrounding atmos- 
pheric and operating conditions. With Century 
Job Selected Motors you can prevent unneces- 
sary operating and production costs; often 
increase production and better assure long 
periods of continuous, heavy duty service. 

Whatever the requirements peculiar to your 
plant or your product, there is the 
Century Job Selected Motor spe- 
cifically engineered to meet the 
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MOTORS 









CENTURY 
Job Selected 
MOTORS 





MACHINE 
FUNCTIONS 


demands of the load and, if necessary, pro- 
tected against unusual surroundings. Century 
Motors are available in a wide variety of types 
and sizes from fractional to 600 horsepower. 

Century Job Selected Motors may solve 
many a production problem for you, too. Get 
all the facts, get the complete story of Century's 
extra value. Let your nearest Century Motor 
Specialist help you with your motor problems 
—there are 31 Century branch offices to 
serve you, an important service today when 
quick action is so essential. ‘Phone or write 
for Century engineering service. 


CENTURY ELECTRIC COMPANY 
1806 Pine St., St. Louis, Missouri 


Offices and Stock Points in Principal Cities 



























One of the Largest Exclusive Motor and Generator Manufacturers in the World 
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CAKE 


"RAISING. 


PROBLEM SOLVED 








In this bakery, cakes were mixed and 
baked on the first floor, iced and deco- 
rated on the second. It wasn't the kind 
of cake-raising problem mother used 
to worry about—but a headache 
just the same. 


Lack of room forced transport of the 
cakes while still hot. Since hot, delicate 
cakes fall if jarred, shocks incurred in 
wheeling racks up a ramp were causing 
excessive product spoilage. 


By adapting an inexpensive, smooth 
operating Reading Electric Hoist to 
operate a light elevator, the problem 
was solved and a safety hazard elimi- 
nated in the bargain. 


Flexible Reading equipment can be 
easily adapted to meet your unusual 
materials handling problems. May we 
prove it? 


READING CHAIN & BLOCK CORP. 
DEPT. 16 READING, PA. 


Chain Hoists, Electric Hoists, 
Cranes and Monorails 











ultimately call for drastic steps which 
might have been avoided if moderate 
preventive steps had been taken earlier 
in the defense production program.” 
He praised the machine tool industry 
for its resourcefulness in meeting the 
huge demands of defense and de- 
clared that “as time passes this bottle- 
neck will become less acute.” 

William L. Batt, deputy director of 
production in the Office of Produc- 
tion Management, remains as chair- 
man of the board of AMA, it was 
announced at the recent annual dinner 
meeting at which Mr. Dodd, who con- 
tinues as president, made his report. 
Thomas Roy Jones, president of Amer- 
ican Type Founders, is president of 
the executive committee; Harold V. 
Coes, of Ford, Bacon & Davis, is chair- 
man of the finance committee; and 
James L. Madden is treasurer. 

Vice-presidents and the divisions 
which they head are: Arthur Lazarus 
of Day & Zimmerman, finance and ac- 
counts; John Mitchell of the Chicago 
Courier Citizen Company, office man- 
agement; Harold F. North of Swift & 
Company, personnel. L. C. Morrow, 
editor of Factory, production; Leonard 
J. Raymond of Dickie-Raymond, Inc., 
industrial marketing; H. R. Chapman 
of New England Confectionery Com- 
pany, consumer marketing; Reginald 
Fleming of Commonwealth and South- 
ern Corporation, insurance; and Oliver 
F. Benz of du Pont, packaging. 


Truck and Tractor Bookings 
Declining Slightly 


Unit domestic bookings of electric 
industrial trucks and tractors during 
May declined almost 25 percent below 
those of March and April, figures just 
released by the Industrial Truck Sta- 
tistical Association, 208 S. LaSalle St., 
Chicago, indicate. May bookings totaled 
320 units, As compared with May of 
last year, when 103 units were booked, 
they represent an increase of about 210 
percent. 

Total net value of chassis only booked 
during May was $1,234,936.25 com- 
pared with $1,557,591.91 in March, 
$1,472,225.80 in April, and $387,503 in 
May last year. 

Nineteen non-elevating platform 
trucks, with capacities and base chassis 
prices ranging from 2,000 to 6,000 
pounds and $1,730 to $3,780 respective- 
ly, had a net value of $46,534. All net 
values are at factories, after additions 
and deductions for variations from 
standard specifications, trade-in allow- 
ances, etc., when applicable. There 
were also 273 cantilever trucks, with ca- 
pacities and base chassis prices rang- 
ing from 1,000 to 20,000 pounds and 
$1,985 to $14,340 respectively, with a 
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In assembly and service, 
Laminum shims offer a per- 
manent adjustment feature. 
Guard against lengthy main- 
tenance interruptions to pro- 
duction machine use. The 
shim adjustment in eccentric 
strap on bull gear of this 
eccentric press provides such 
insurance. LAMINUMevery- 
where means quick accurate 
adjustment continuously for 
bearing assemblies, sliding 
fits, gear clusters. ... Simply 
peel off the .002 or .003 in. 
thick laminations.eShimscut 
to your specifications. Stock 
shim materials for repairand 
maintenance work, obtaina- 
ble from mill supply dealers. 


Laininated Shim Company 
INCORPORATED 


54Union St.,Glenbrook,Conn. 


Write for file-folder of shim applica- 
tion photos —and Laminum sample. 
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ALTERATIONS 





WHEN YOU PLAN 












KOHLER 


PLANNED PLUMBING AND HEATING 


Kohler DALRY industrial showers. 


KOHLER CO., Dept. FM-7, Kohler, Wisconsin 
Please send me NEW Industrial Catalog. 


Iv any program of expansion or modern- 
ization, it is wise to consider the human 
element. Satisfied workers will do more 
work in less time, and do every job better. 

Modern washroom facilities contribute 
much to good spirits, good health — good 
work. First-quality Kohler equipment costs 
no more than uncertain grades—serves bet- 
ter, lasts longer, saves maintenance money. 

All Kohler fixtures and fittings are made, 
assembled, shipped — at one central point. 
They are engineered for easy installation 
and certain service, made to endure. Write 
for latest Industrial Catalog Topay. .. . 


Kohler Co. Founded 1873. Kohler, Wis. 


NATIONAL DEFENSE CANNOT WAIT 


Kohler BRANHAM vitreous china urinals and HUDSON 
enameled cast-iron lavatories, as used by The American 


Transportation Company, in Chicago. 


KOHLER 
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AGE FENCE 


-“Luertcas Hirt Wire Fence — Stnce 1883 
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ITS STRENGTH IS IN ITS SHAPE 


% Pound for pound of weight, Page Winged Channel Posts are strongest and render 
longest service. These posts—specially developed for use with chain link fence—are 
shaped to give them greater resistance to pull and strain, and thus heip to safe- 
guard your investment in property protection. Only Page distributors can supply them. 
© Only Page provides localized engineering and erecting service. Page Fence is distrib- 
uted by 102 responsible firms which own and operate their own plants—local busi- 
ness men, technically trained, long experienced and permanently interested in every 
job they handle. @ Write for “Fence Facts,’ to PAGE FENCE ASSOCIATION, Monessen, 
Pa., or Bridgeport, Conn., New York, Pittsburgh, Atlanta, Chicago, San Francisco. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 
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Check These 
SteelWave Points 
Against Your Present Skid 


STEELWAVES Are... 


-LIGHTER THAN WOOD 

¢ STRONGER THAN A WOOD SKID 
OF EQUAL CAPACITY 

« CAN’T WARP OR BUCKLE 
PERMANENTLY SPLINTER-FREE 








and Double Check this 


NEW SERVICE 


SKID 


H 


THE 
Steel Wave 


Lighter, stronger, safer with less 

deflection under full load—than 
a wood skid of equal capacity. Atmos- 
pheric conditions can’t cause SteelWave 
to swell, shrink, warp or buckle. It 
won’t splinter from age, jamming, load- 
ing or impact. Note, too, how corru- 
gations are streamlined to prevent ac- 
cumulation of loose dust and make 
even haphazard cleaning effective. Write 
for details. 

Ask for FREE Plant Survey. 


SERVICE CASTER & TRUCK CO., 505 N. Brownswood Ave., Albion, Mich. Eastern Factory: 434 Somerville 


Ave., Somerville (Boston), Mass. 


Toronto, Canada: United Steel Corporation, Lid., S. C. & T. C. Division. 


RVI 


Materials Handling Units 








total net value of $1,048,778.35; 8 light 
and heavy-duty tractors with base 
chassis prices ranging from $1,550 to 9 
$1,790 and a total net value of $12,969: © 
20 crane trucks with capacities oll ’ 
base chassis prices ranging from 2,500 4 
pounds at 20-ft. radius to 10,000 pounds 
at 54-ft. radius, and $4,045 to $8,159 
respectively, had a total net value of 
$126,764. 

No cancellations of 1941 bookings 
were reported during the month, so no 
adjustments have been made in the 
above figures. However, the cancella. 
tion of a 6,000-lb. at 7-ft. radius crane 
truck with a value of $5,060 booked in 
May, 1940, was reported. 


Some Gloomy and Some Cheerful 
Notes on Defense 


The newspaper-reading citizen may 
pardonably be puzzled by the con- 
flicting reports he reads on the prog- 
ress of the national defense. The 
rantings of demagogues are of no ac- 
count, but the’ considered statements 
of such OPM stalwarts as Stacy May 
and Donald Nelson must be given 
full weight. 

May and Nelson represent a solid 
faction in OPM that has no interest 
in heaping recriminations either upon 
industry, the government, or the armed 
services, but feels strongly that the 
nation is not awake to the potential 
danger that it faces. 

Time alone can tell, of course, whether 
the scope and pace of our present 
defense program is in any way ade- 
quate to our need. But, come what 
may, industry has already written some 
sagas of production which—even if 
they stand out only as individual in- 
stances—will have to be recorded by 
historians with admiration. 

On June 13, 1940, someone in Wash- 
ington okayed a heap of blueprints 
which was then the only tangible sign 
of a $37,000,000 plant. Presently, on 
a large open field in the outskirts of 
Cincinnati, the actual plant began to 
rise. One year later to the day, Wil- 
liam S. Knudsen stood within the walls 
of a vast completed factory and con- 
gratulated the Wright Aeronautical 
Corporation on the production, in this 
plant, of its first Cincinnati-built Cy- 
clone engine. 

Still more encouraging news comes 
from Vultee Field, Calif., where Vul- 
tee Aircraft, Inc., reports the success- 
ful test performance of the aviation 
industry’s first complete plant-wide 
overhead conveyor system, with feeders 
from subassembly units, for the mass 
production of training planes on prin- 
ciples previously utilized by the auto- 
motive industry. Within a few weeks, 
Vultee expects the new system to quad- 
ruple its output. 
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